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ABSTRACT

An ERP Examination of Figurative Language Processing In Spanish-English Bilinguals
(May 2016)

Betsy Janet Abastta, Bachelor of Arts in Pyschology, Texas A&M International University;
Chair of Committee: Anna B. Cieślicka

This study examined the differences in Event-Related Potential (ERPs) amplitudes
and reaction times (RTs) with English-Spanish bilingual readers when processing English
idiomatic phrases.
Twenty-eight English-Spanish bilinguals from Texas A&M International University
participated in the study (13 males, 15 females). Participants were administered a
meaningfulness judgment task. In this task, participants were asked to determine if a visually
presented target, was related to the preceding context, kick the bucket-DIE. The measures
recorded were the reaction time (RT), accuracy of the response, and N400 and P600
wavelengths signifying the activation of literal and figurative meanings. It was hypothesized
that idiomatic expressions that are less salient (i.e., less well-known and less familiar) would
be interpreted by bilinguals dominant in Spanish first in their literal sense and that the literal
meaning of the phrase would be more readily available in their mental lexicon. For the
bilinguals dominant in English, it was hypothesized that the figurative meaning would be
more readily available and processed faster than the literal meaning, thus evoking shorter
reaction times and smaller amplitudes of the N400 and P600 potentials. An example of
figurative incongruent is, I was feeling nervous about going up on stage, but my fellow actors
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all told me to take a deep breath and break a leg.-DAMAGE, and for incongruent literal, I
received a package from my mother, who always told me that I’m too skinny, and it turned
out to be a piece of cake.-SIMPLE. Analysis of the results showed only a partial support for
the hypothesis that dominant English bilinguals would have smaller N400 and P600
amplitudes for incongruent figurative than for incongruent literal targets. There was a
dynamic interplay of literal and figurative meanings of idioms, conforming to the N400
hypothesis but not the P600 hypothesis wavelength. The N400 wavelength results are
consistent with the Configuration Model (Cacciari & Tabossi, 1988) and Literal Salience
Model (Cieślicka, 2006a), and the P600 wavelength results are consistent with Giora’s
(2002) Graded Salience Hypothesis.
Keywords: bilingual figurative language, dominance, ERP, idiomatic expressions,
Language 1 (L1), Language 2 (L2), semantic, syntactic, N400, P600.
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CHAPTER I
EVENT-RELATED POTENTIALS DEFINITION AND MAJOR TYPES
1. Introduction
The complex understanding of how we process language is something we have yet to fully
comprehend. It becomes even more complicated when we try to examine this same process with
a population of people who can understand more than one language. Problems like codeswitching (i.e., switching from one language to another in the course of uttering one sentence),
and primary language (L1: the native language we acquire in childhood), and secondary
language (L2: the language we learn later in life), or language dominance (the language we are
more proficient and fluent in), come to light. Fortunately, it has been established that among
other brain measurements, Event-Related Potentials (ERPs) can be used to reflect brain activity
very specifically and effectively. ERP results can be used to interpret the semantic (i.e.,
meaning) and syntactic (i.e., grammar) use of words, phrases, and sentences in both monolingual
and bilingual- or multi-lingual processing (Osterhout, McLaughlin, Kim, Greenwald, & Inoue,
2004).
There are different types of ERPs--ranging from polarity to scalp distribution--which are
named after their polarity and peak latency. ERPs are used to measure brain activity related to
language, which incorporates various aspects of language use from interpretation of language to
identification of language in different modes. It has been determined that ERPs are the most
effective type of measurement of language processes because they are capable of—measuring
brain activity at the millisecond level continuously (Kutas & Federmeier, 2011; Osterhout,
McLaughlin, & Bersick, 1997; Osterhout et al, 2004). Furthermore, there have been various
This thesis follows the style of Cognitive Brain Research.
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studies which indicate that ERPs can be effectively used in bilingual studies because they are the
only form of measurement which can provide researchers with an understanding of what is
reflected in the brain when dealing with more than one language (FitzPatrick & Indefrey, 2009).
There are various explanations in ERP measurements which help with interpreting bilingual
processes like the N400 and P600 measures relating to semantic and syntactic processing,
respectively (Osterhout, McLaughlin, & Bersick, 1997; Osterhout et al., 2004). There are also
models such as the Revised Hierarchical Model (RHM) and the Bilingual-Interactive Activation
(BIA) Model, which try to explain bilingual processes in the brain (Grainger & Dijkstra, 1992;
Kroll & Stewart, 1994). This study most specifically focuses on idiom processing in EnglishSpanish bilinguals and will be best interpreted by the current existing models of idiom
processing, which will be discussed below. There are still, however, very few studies into
bilingual interpretation of idioms using ERPs. Since there are virtually no studies exploring
bilingual processes in the interpretation of idioms using ERPs, this study focuses on the
activation of the literal and figurative meanings of idiom phrases in bilingual individuals
employing reaction time (RT) and (ERP) measurements. It is hypothesized that idiomatic
expressions which are not easily accessible, or less salient, will be interpreted by bilinguals first
in the literal sense, which means that the literal meaning of the idiomatic phrase will be more
readily available in the users’ mental lexicon (Giora, 2002). Furthermore, if participants are
more aware of and familiar with an idiomatic expression, which means that the figurative
meaning of the expression is more salient, they are more likely to first identify the figurative
meaning of the phrase, because it will be more readily available in their mental lexicon as a
figurative expression (Giora, 2002; Giora, 2003).
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1.1. Event-related potentials (ERPs) defined
Osterhout et al. (2004) argue that ERPs are interpreted using their “polarity (positive and
negative), amplitude, onset, peak latency, and scalp distribution” (p. 272). Also, they are named
by their polarity and peak latency after the stimulus has been presented. For example, if the ERP
is at a negative polarity peaking at 400 ms after stimulus onset (i.e., presentation), then it referred
to as N400. Additionally, these polarities and peak latencies are measured in amplitude in order
to determine if there are any effects or processes. For example, the N400 could produce a small
or large wavelength which indicates a different process or effect. Conversely, the different
polarities, peak latencies, and wavelengths can also be measured where they are distributed on
the scalp. For example, when contrasting the ERP response to syntax words (such as articles and
prepositions) and semantic words (such as nouns and verbs), the N400 effect occurs at the
posterior sites of the brain when semantic words were presented, yet indicating yet another
process or effect (Osterhout et al., 2004).
ERPs are defined as scalp recorded changes in electrical activity that occur in response to
sensory, cognitive, or motor events. This implies that ERPs may be used for various purposes
related to language processing (Osterhout et al., 2004), for example, L1 and L2 acquisition,
language development, and language comprehension at all stages of acquisition (infancy,
childhood, and adulthood). ERPs are the primary source for studying cognitive functions when
dealing with language. There have also been various studies which name ERPs as the go-to
source for bilingual processes specifically (Kutas & Federmeier, 2011).
According to Mueller (2005), ERPs are time-locked to an event in the brain that is intended to
be the process under study. For this specific study, the focus will be on cognitive responses in
relation to language and sentence processing in neurolinguistics. Moreno, Rodriguez-Fornells,
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and Laine (2008) state that using ERPs provides researchers with a concrete measure of activity
at the millisecond level, giving us the opportunity to closely monitor brain activity with language
processes. Because of its specificity, using ERPs can potentially not only measure processes, but
also subprocesses of language for more specific and direct measures (Moreno et. al, 2008).
Since ERPs are measured in real-time at the millisecond level, they can lend themselves to
various studies in language.
ERPs are so specific that they can help in exploring processing in a way that would otherwise
be impossible to do. What is so helpful about ERPs is not only that they can record brain activity
at the millisecond level, but also that they can be read at this level for an extended period of time
which incorporates the processing of words, phrases, and sentences and the processing of
specific time-related incidents which occur in the brain.
Kutas and Delong (2008) further explain that ERPs have been pioneering the psychology of
language studies since they first started to be investigated in the 1980’s. Kutas and Delong
(2008) state that ERPs are used to explore psycholinguistic mechanisms of all kinds of sentences,
even when sentences in a study are grammatically incorrect. Since there is no need to
manipulate sentences in order to receive a response from the subjects studied, ERPs provide us
with the opportunity to understand how language is read and understood at the most specific
level that can be examined. Furthermore, since all groups in a study can be measured with ERPs,
there is no room for doubt (Kutas & Delong, 2008). ERPs provide us with the opportunity to be
able to study all variables of language imaginable.
The way that ERPs can provide this information is that they capture brain potentials coming
from the neocortex of the brain, which is related to processes in comprehension and cognition
(Kutas & Delong, 2008). The information gathered by ERPs can be used for accumulating
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databases of psycholinguistic phenomena and for creating new theories (Kutas & Delong, 2008).
ERPs can also be used to provide an exclusive view into moment-by-moment cognitive
processing, with no equivalent of this anywhere else (Kutas & Delong, 2008). Mueller (2005)
states that, because the signal-to-noise ratio is so small with just one trial, the
electroencephalogram (EEG), must be averaged from various trials. The average result or ERP
is then interpreted and analyzed. Mueller (2005) goes on to explain that there are positive and
negative deflections typically seen when analyzing the results; these positive and negative
deflections are called ERP components. These components are used to interpret different
cognitive operations occurring at the neural level (Mueller, 2005). Because ERPs are able to
give us such valuable and specialized information on various spectrums and because they are the
only method to provide us with these results, ERPs, comprehensively, will be used for our study.
1.2. Event-related potentials (ERPs) components-major types
In this section, we will only focus on selected ERP components discussed in the further
sections of this paper: N100, N1, P2, N200, P200, N280, N400, and P600. See Table 1 below.
The N100 is a negative-going component peaking around 100 ms after the stimulus has been
presented and is viewed as an indicator of attentional processes (Kutas & Delong, 2008) or N1 is
the first peak and is negative. The latter is followed by a positive peak called the P200 or P2
(Osterhout et al, 2008). The N200 is also a negative-going component peaking around 300 ms
after the stimulus has been presented. The N200 is thought to exhibit the cognitive control that
bilinguals have and indicates processes required for go/no-go tasks (Kroll, Bobb, Misra, & Guo,
2008; Moreno et al., 2008). Briefly, the go/no-go tasks is an experimental technique in which a
participant is asked to make a decision that requires a Yes or No response (i.e., decide if a string
of letters, such as CRAT, presented on the screen is a legitimate English word or a nonword).
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The participant responds “Yes” by pressing a designated button, and indicates his/her “No”
response by withholding an action, that is, not pressing any button.

Table 1
ERP Component's.
Component

Elicitation

Scalp
Distribution

Citation

N100/N1

large negative-going wave
peaking around 100 ms

fronto-central
region

(Kutas & Delong,
2008)

N200

negative-going wave peaking
around 300 ms

(Kutas & Delong,
2008)

P200/P2

positive-going wave peaking
between 150-275 ms

anterior scalp
sites
centro-frontal
and parietooccipital
region
posterior
middle
temporal lobe
and angular
gyrus of the
left
hemisphere
left prefrontal
cortex and left
anterior
temporal lobe

(Moreno et al.,
2008; Mueller,
2005; Osterhout et
al., 2004)

N400

P600

MMN

negative-going wave peaking
around 400 ms

large positive-going wave
peaking 500-1000 ms
negative deflection peaking
around 150-200 ms in
response to an infrequent
occurs in
change in a repetitive sequence sensory
of sounds
system

(Kutas & Delong,
2008)
(Kutas & Delong,
2008; Kutas &
Federmeier, 2011;
Moreno et al.,
2008; Osterhout et
al., 2004)

(Moreno et al.,
2008)

In turn, the P200, also called P2, is a positive-going wave peaking between 150-275 ms after
the presentation of the stimulus and is viewed as an indicator of feature detection and selective
attention in the early encoding processes. On the other hand, the N280 is a negative-going wave
peaking around 280 ms. It is the largest over anterior portions of the left hemisphere and it is
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viewed as an indicator of syntactic processes, specifically (Osterhout et al., 2004). Next, the
N400 is a negative-going wave peaking around 400 ms after the target word has been presented.
It is attached to meaning-related attributes of words and is viewed as an indicator of semantic
processes. The N400 wavelength varies in size depending on various factors, such as word
frequency, word repetition, number of a word’s lexical neighbors, semantic relatedness, and
contextual expectancy (Kutas & Delong, 2008; Kutas & Federmeier, 2011; Moreno et al., 2008).
Lastly, the P600 is a large positive component peaking between 500 -1000 ms after a syntactic
anomaly (e.g., The girl will changing her clothes) has been presented. Notice that in this
sentence, the verb tense is incorrect. Naturally, the P600 is viewed as an indicator of syntactic
violations, but it is also considered essential for memory retrieval, the processing of well-formed
but syntactically complex sentences, and the processes of reanalysis and syntactic repair
(Moreno et al., 2008; Mueller, 2005). The N400 and P600 ERP components are most widely
used in language and bilingual studies.
1.3. N400 and P600: Indicators of semantic and syntactic anomalies
Osterhout et al. (2004) suggest that “the most fundamental distinction” in language is “between
sentence structure (syntax) and sentence meaning (semantics)” (p.273). There are some linguists
who believe that these different distinctions are separated on their own, and there are others who
believe that sentence meaning will always be tied to sentence structure. Nonetheless, Osterhout
et al. (2004) have discovered that, even though there is still this ambiguity with semantics and
syntax, the brain activity occurring when processing semantics and syntax is differentiated.
Osterhout et al. (2004) report that semantic anomalies (e.g., The cat will bake the food…) elicit
a negative wave revealing the N400, whereas syntactic anomalies (e.g., The cat will eating the
food...) elicit a large positive wave revealing the P600 (p. 276). In other words, Osterhout et al.
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have suggested that the N400 indicates semantic interpretation in meaning and the P600
indicates syntactic interpretation in sentence structure. Osterhout et al. (2004) have seen this
occur with different types of syntactic anomalies like phrasing structure, phrase agreement, verb
agreement, verb subcategorization, and basic sentence element movements, all eliciting P600like effects. Furthermore, Osterhout et al. (2004) have reported this distinction in different
languages and numerous methodological circumstances as well. This means that this brain
distinction between semantic and syntactic processing is something that has been seen across all
dimensions of language study. Osterhout et al. (2004) have also found evidence that shows that
the N400 is sensitive to word properties like word frequency, morphological content, and
semantic relatedness, something the P600 is not. Conversely, the P600 is sensitive to how well a
sentence is formed grammatically and the N400 is not (Osterhout et al., 2004).
Osterhout et al. (2004) wanted to research the semantic and syntactic processes even further by
trying to identify at what areas of the brain this activity was occurring. The Low Resolution
Electromagnetic Tomography (LORETA) was utilized for this study. This neuroimaging method
provides an estimate of current distribution for each sample of brain activity. In their study, they
gathered ERPs from 20 native English speakers. For this study, they used sentences that were
either well-formed and meaningful, or contained a syntactic or semantic anomaly (Osterhout et
al., 2004). When reading the ERP results, they noticed, as expected, that the P600 and N400
effects marked the syntactic and semantic anomalies, respectively. Moreover, when looking at
the LORETA results for the N400 effect in both the well-formed and semantic anomaly,
Osterhout et al. (2004) saw that the N400 peak was at the “posterior middle temporal lobe and
angular gyrus of the left hemisphere” (p. 280). Additionally, the intensity of the current was
greater in the anomalous condition. For the P600 effect, the midpoint was found “in the left
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inferior frontal cortex,” and when the “stimulus was syntactically anomalous, the current spread
throughout the left prefrontal cortex and into the left anterior temporal lobe” (Osterhout et al.,
2004, p. 280).
Osterhout et al. (2004) concluded that for the N400, the area of the brain that was identified
was more closely associated with meanings and words when damaged, and with the P600, the
area of the brain that was identified was more closely associated with agrammatism, when a
person is unable to use words in a grammatical sequence. This information correlates with their
findings. One important downside that Osterhout et al. (2004) did mention is that, even though
semantic and syntactic anomalies revealing the N400 and P600 have been supported and used by
other research, the underlying cognitive processes are not. For example, “given both the
LORETA estimates of the current distribution for the N400 and P600 effects and the lesion data,
one could rationally argue that these effects do in fact index specifically semantic and syntactic
processing.” (Osterhout et al., 2004, p. 281). These effects could be the direct result of the
semantic and syntactic processes of language, but they also could just be related to the real cause
of these manifestations. However, since there is no way presently to investigate this ambiguity
further, one can assume, for now, that the N400 and P600 effects are representations of semantic
and syntactic processing, respectively.
1.4. Other ERP components identified in the literature
The mismatch negativity (MMN) is a component, located in the auditory cortices and
indicating preattentive processing. It consists of a negative deflection peaking around 150-200
ms in response to deviant stimuli, any discriminable change in a repetitive background of
auditory stimulation (Moreno et al., 2008; Winkler, Kujala, Tiitinen, Sivonen, Alku, Lehtokoski,
& N𝑎̈ 𝑎̈ t𝑎̈ nen, 1996). The MMN is used with research in spoken language processing, since it is
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an auditory measure. A typical MMN study involves participants listening to a stream of
auditory stimuli consisting of the repetition of the same sounds with deviant stimuli, or different
sounds, heard occasionally. Participants are usually involved in another task, like reading, while
listening to the auditory stimuli. When the participants hear the deviant stimuli, the MMN
component is elicited (Moreno et al., 2008).
The early left anterior negativity (ELAN) and left anterior negativity (LAN) both reflect
negativities occurring at a particular area of the brain. The LAN component is more closely
associated with syntactic violations in tense, number, or gender agreement at the anterior or left
anterior part of the brain occurring between 300-500 ms (Mueller, 2005). The LAN is also
associated with verbal working memory related processes and with neural sources in or near the
Broca’s area, an area in the brain involved with the control of speech (Mueller, 2005; Osterhout
et al., 2004). Mueller (2005) explains that these two associations have been disentangled by
differentiating between the LAN component, indicating verbal working memory processes,
which is measured globally over the whole sentence, and the LAN component indicating
syntactic violations, which is measured only locally after the stimuli have been presented. The
ELAN component is associated with word category violations occurring at an early latency
between 100-300 ms (Mueller, 2005). The ELAN effect can be seen when a word does not fit
the anticipated word category (i.e., The scientist criticized Max’s of proof the theorem vs. The
scientist criticized Max’s proof of the theorem), implying that there is a rapid first-pass parsing
process retrieving only the word category information before the syntactic processing takes place
(Mueller, 2005).
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1.5. ERP limitations and concerns
Even though ERPs are a real-time, multidimensional, extremely accurate form of
measurement, there are also various other factors with L2 learning (e.g. experience-related
language learning, similar phonetics in languages, cognates, that is, words identical in meaning
and sound across languages, such as bank in English and Polish, etc.), which can interfere with
ERP results. Osterhout et al. (2004) cautions that it is extremely hard to precisely identify the
cognitive events underlying the ERP event recorded (p.293). The problem lies when researchers
try to generalize the information gathered from multiple ERPs without considering the cognitive
effects the brain can have like misattributing a particular function to a particular ERP effect can
have serious consequences; this might lead to misinterpretation of ERPs. Osterhout et al. (2004)
provide two examples to illustrate this point. In the first example, introduces content and
function words, also referred to as open-class or closed-class words, respectively. Open-class
words are nouns or verb stems which are still open for inclusion of additional items; closed-class
words are grammatical function words like prepositions or conjunctions, where new words can
never be added (Mueller, 2005). Osterhout et al. (2004) mention that many researchers’
associate open-class words with the N400 wavelength and closed-class words with the N280
effect and have come to conclude that the N400 reflects the semantic functions of the wordclasses and the N280 reflects the syntactic functions. This showed that the ERP results could
also be attributed to word length and frequency, and not just to word function. Osterhout and
colleagues tested this claim by having participants read an essay and measured results in two
possible ways: as a word class function and as a word length function. The results showed
almost the exact same wavelength of ERP results in both studies, revealing that word length
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could be the attributing factor (and the more plausible one), evoking both the N400 and N280
effects (Osterhout et al., 2004).
The second example presented is the notion that some types of syntactic anomalies elicit first
the LAN and then the P600 effect. Some researchers explain this phenomenon by stating that the
LAN reflects a fast syntactic process and the P600 reflects a reprocessing or reanalysis of the
stimuli. Three other claims arise when this explanation is taken into consideration: (1) the LAN
effect represents syntactic violations, (2) the LAN effect is near the Broca’s area, and (3) ERP
response to syntactic rule violation is biphasic (i.e., “Taro told Hanako to buy a
textbook.”/”Taro told ??? to buy a textbook/Hanako.”), when ERPs were averaged over all
subjects, the response to the syntactically anomalous words seemed to be biphasic; this involves
the LAN effect as an initial detection of syntactic error and the P600 effect as an attempt to fix it.
They state that all of these claims can be debated. First, precedent conditions that elicit the LAN
effect are unclear, which means that there are multiple explanations--besides the one discussed-that can account for the LAN and ERP result, and debunk the first claim. Next, the LAN effect
is distributed variably across the brain, which debunks the claim that the LAN effect lies in the
Broca’s area. Last, ERP results, when averaged, display the biphasic result of the LAN and P600
effect; however, when the results are analyzed, there are particular groups that do associate the
LAN and P600 effect, but other groups which elicited either a negative effect or a P600.
Osterhout et al. (2004) explain that sometimes the grand average ERP results do not represent
what happens at the singular level, debunking the third claim.
Furthermore, it is important to note that when dealing with more than one population of
participants, the average ERP results will not reflect all populations, meaning that there might be
some important results which are not accounted for. There are many factors, like cognates and
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group populations that need to be taken into consideration when conducting ERP studies,
because the measure is multidimensional. Additionally, these by no means suggest that ERPs
should not be used, rather they indicate methods should be valued more highly, since they
provide the primary means for advancing our theoretical understanding. ERP studies are still an
extremely valuable measure of study capable of providing results like no other measure currently
available (Osterhout et al., 2004).
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CHAPTER II
THE USE OF ERPS IN LANGUAGE PROCESSING STUDIES
2.1. Linguistic processing that are inaccessible to conscious reflection
No other measure can be used to detect the linguistic phenomenon like ERPs do. Kutas and
Delong (2008) offer an overview of various studies into different aspects of language processing
utilizing ERPs to detect the linguistic phenomenon. They summarize five areas of research in
their review of ERPs, which will be discussed in subsequent sections below. The first area
examined is the linguistic processing outside the focus of attention. That refers to the selective
attention paradigm where language processing is something that we quickly and automatically do
unconsciously, leading to difficult, if not impossible, analysis of neural processes in real time
This is where ERPs come into use, specifically the N400. To summarize, the N400 is also
associated with the semantic study of words (Kutas & Delong, 2008).
The N400 component has been used as a way of measuring a neural response to any potentially
meaningful item. According to Kutas and Delong (2008), the N400 has been used in various
experimental paradigms, including comparisons between conditions within experiments and
comparisons between different subject populations. One of these experimental paradigms is
“spatial selective attention”. Briefly, spatial selective attention is defined as the ability to focus
on specific stimuli and disregard unimportant details as it will be discussed below. Research was
primarily done on the role of spatial selective attention in semantic and repetition priming (i.e., a
well-documented phenomenon in which the presentation of a semantically related prime word,
“doctor”, speeds up the recognition of a target word like “nurse”, relative to an unrelated control
target word like “bread”; in repetition priming, an earlier presentation of a target word speeds up
its subsequent recognition when it is presented again). The researchers’ main goal was to
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distinguish between early selection and late selection theories of attention. Briefly, early
selection theories claim that only words that are semantically related to a category are processed,
meaning that the special attention filters out non-related words early on during the linguistic
processing. Late selection theories, on the other hand, claim that all words are processed first,
even if they do not belong to a category, and then they are discarded later if words do not gain
access to consciousness (Kutas & Delong, 2008). In the experiment, participants had to maintain
their eyes focused at the center of a computer screen while words were presented to the attended
visual field (VF) such as, LEG, a body part presented to the attended right VF, but would not
respond to FACE, a body part presented to the unattended left VF. Words presented to the
unattended VF were irrelevant to the participant’s task and could be ignored. On different runs,
the participant focused attention to either the right VF or the left VF. Semantically related
(TABLE-CHAIR), and repeated word pairs (BALL-BALL) were intermixed with unrelated
words (TREE-NURSE) in each of the lists presented to the attended and unattended VFs. The
measure of amplitude in the N400 was used in this study to differentiate between the attended
VF (words that belonged to the specific category (e.g., body parts), and the unattended (words
that did not belong to the category such as TREE). The purpose of their study was to test
whether there is a difference in sensory and semantic processing for words presented in attended
and unattended spatial locations. If words are processed automatically, the N400 is the same for
words presented in attended and unattended spatial locations and is also the same for repetition
and semantic priming. The results of the study showed that there were no N400 effects,
reflecting early selection theories. This means that the N400 results did not reflect automatic and
unconscious word processing. Instead there was evidence for early selection processing which
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filtered out words that did not fit semantically. The N400 was prominent for words presented to
attended locations (Kutas & Delong, 2008; McCarthy & Nobre, 1993).
Another experimental paradigm used to study ERPs is the attentional blink task. Attentional
blink refers to a short refractory period after the detection of a target item in a stream of rapidly
presented stimuli during which succeeding targets are missed (Kutas & Delong, 2008). For
example, participants in this task are given a string of symbols (e.g., A D 5 T J C V 3 J 9 X) and
are told to identify two targets. If the first target was 5 and the second V, participants could
identify whether the first target was an even or odd number, but could not identify whether the
second target was a vowel or consonant. This phenomenon only occurs between 300-600 ms
after the first target was seen. If it happens after this gap, the attentional blink is not likely to
occur because too much time has passed in between, and the participant’s nerves have had the
chance to recover.
Kutas and Delong (2008) explain that ERPs can be used to determine whether and when
particular neural operations arise. In the attentional blink experiment, the blink itself acts as a
‘ping’ identifying a particular item seen in a string of items. The attentional blink was further
investigated by having two targets in a string of items (Kutas & Delong, 2008; Vogel, Luck, &
Shapiro, 1998). During the introduction of the targets there were subsequent lags and delays,
and there were single-target trials where participants were asked to perform only a one task and
dual-target detection trial where participants had to make force choices for two tasks (Kutas &
Delong, 2008). For dual-target condition instructions were to make forced choice responses at
the end of each trial on both task 1 (odd or even) and task 2 (related or unrelated to context
word). For example, participants were presented a context word at the beginning of each trial
(e.g., shoe) and then two critical target items: the first task was a string of numbers (e.g.,
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8888888), and the second task was a word that was either related to the context word (e.g., foot)
or unrelated (e.g., pickle) to it. On the other hand, in the single-target condition, participants
only had to perform the second task, a word that was either related to the context word or
unrelated to it. The subjects in the single-target study were able to identify and relate the target
given; however, the same subjects in the dual-target study had a difficult time relating their first
target in the attentional blink lag. In regards to the N400 in all attentional blink lags, there was a
large and similarly sized wavelength in the semantic relatedness effect. Even though the subjects
could not consciously relate the information about the target, unconsciously there was a semantic
effect on the brain, even if it was not translated into memory. Therefore, both the attentional
blink and the selective spatial attention experiments are ingenious examples of utilizing ERP
components, the N400 in this case, to record particular processes in action (Kutas & Delong,
2008).
2.2. Language learning
The second area of study examined by Kutas and Delong (2008) is language learning. Kutas
and Delong (2008) explain that imaging techniques like functional magnetic resonance imaging
(fMRI) or positron emission tomography (PET) cannot provide results like ERPs because the
technique has to be hypersensitive in detecting fast, automatic processing. Furthermore, ERPs
allow researchers to compare and contrast the course of time and tools of language processing
across groups of different speakers, something that cannot be done with other processing
techniques (Kutas & Delong, 2008, p.165). One of the areas that falls under language learning is
second language (L2) acquisition, which is also the focus of this thesis and something that will
be further discussed in subsequent sections. As mentioned earlier about the relationship between
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the N400 and semantics, it was used in L2 acquisition dealing specifically with French as an L2
(Kutas & Delong, 2008; McLaughlin, Osterhout, & Kim, 2004).
In this study, results of the N400 were compared with learners of French and a control group of
non-learners of French. In both groups, individuals were given related (e.g., chien-chat, Eng.
dog-cat), non-related (e.g., maison-soif, Eng. house-thirst), and word-pseudoword (e.g., motnasier, Eng. word-pseudoword) English-French word pairs (Kutas & Delong, 2008). The task
was to compare and contrast brain activity with the respective pairs to see if there would be
difference in word meaning (as reflected by a larger amplitude of the N400 potential) between
non-French learners and French learners. Among other results McLaughlin, Osterhout, and Kim
(2004), found that with non-French-learners, there were no differences in the ERPs; however,
with the French-learners, there was a difference in the N400--indicating there was a recognition
of word meaning with this group. In addition, ERP results also illustrated smaller N400s to the
related word pairs compared to the unrelated word, showing there was semantic processing
present, even if the individuals themselves did not feel a difference with their learning of French
(Kutas & Delong, 2008). ERPs, specifically the N400 in this study, were extremely useful in
reading brain responses in various spectrums of L2.
Another sub-area of language learning, according to Kutas and Delong (2008), is speech
segmentation. Sanders, Newport, and Neville (2002) used the N100 amplitude is used for their
study in speech segmentation. Participants were exposed to three-syllable nonsense words like
babupu or bupada before and after they were introduced to them. Then, they were asked to
identify them in speech streams running continuously (Kutas & Delong, 2008). Specifically, as
they listened to the words, they had to identify them. The results of the N100 amplitude before
and after these words were introduced were then examined to see if there were any changes. The

19
individuals’ accuracy after the training differed significantly and highly correlated with the
change in N100 amplitudes before and after training (Kutas & Delong, 2008; Sanders & Neville,
2008). The participants’ who learned more “words” elicited a larger N100 word-onset effects
meaning it serves as an indicator of speech segmentation. Additionally, Kutas and Delong
(2008) state that the ERPs are very useful for speech segmentation because they can measure
speech continuously and automatically, not just for a couple of test points.
2.3. Unconscious states
The third area of study for which ERPs are useful is unconscious states, such as brain trauma
and sleeping. According to Kutas and Delong (2008), brain trauma subsumes many instances
such as, for example, individuals in a comatose, vegetative, or minimally conscious state, in a
locked-in syndrome. Naturally, it is difficult to trace or measure language comprehension in such
patients, but ERPs may be used to detect delayed or normal brain potentials and semantic
processing that could not otherwise be detected. Kutas and colleague do mention, however, that
there are some discrepancies among the studies they discuss. Nevertheless, when it comes to
individuals involved in such trauma cases, for them and their family, ERP measures can serve as
an indicator of whether or not there is brain activity, even though there are no physical responses
from the individual, which can be extremely helpful.
Interesting findings have been made using ERPs to determine what and how much the brain
can process while sleeping. Kutas and Delong (2008) report that ERP studies have shown that,
even though a person is sleeping, the brain is not completely asleep. It can process at least some
of the sounds the body hears while asleep. A study showed the P300 wave was elicited when
participants would hear their name while asleep (Kutas & Delong, 2008). In this study,
participants were given their own names and 7 other names; for each recording run, each name
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was presented 10 times in random order making a complete series of 80 equiprobable firstnames. ERP results showed a P300 when an individual heard his/her name. Perrin, Bastuji, and
Garcia-Larrea (1999) concluded that there must be some sort of brain processing while a person
is asleep because, in order to identify their name, individuals had to compare it to a deviant
standard.
2.4. Predictive language processing
The fourth area of study is predictive language processing. Kutas and Delong (2008) believe
that ERPs are perfect for studying predictive language processing because they can provide a
continuous record of brain responses. Because the trick to studying predictive language
processing is to measure something that has not even happened without giving away a hint it will
happen, ERPs are able to give researchers the flexibility to measure a continuous sentence
response and then go back to the indicated ‘predictive’ time to analyze the results. The use of
ERPs served to investigate whether or not semantic internalization could begin in the predictive
stages of language processing. Researchers had individuals listen to sentences (e.g., It was a
pleasant surprise to find that the car repair bill was only seventeen…) that were completed in
one of the following four different categories: (1) semantically congruous words (dollars), (2)
incongruous words that shared the same start (dolphins), (3) incongruous words that rhymed with
the congruous word (scholars), or (4) incongruous words that had a different phoneme than the
congruous word (bureaus) (Kutas & Delong, 2008).
The results indicated that ERPs evoked in response to the congruous words were similar to
those evoked for the incongruous words with similar auditory characteristics, but the ERPs
between congruous and category 3 and 4 incongruous words began to differentiate much sooner
than with category 2. Therefore, it was concluded that semantic processing of a target word

21
begins before its full identification, thus providing support for the existence of the mechanism of
predictive language processing (Kutas & Delong, 2008). In this case, as in all of the
aforementioned cases, there would be no other measure other than ERPs suitable to conduct this
experiment and focus on this particular area of study.
2.5. Contextual activation of information in semantic memory
Finally, the last area of study discussed by Kutas and Delong (2008) is the contextual
activation of information in semantic memory. Both words and sentence structures can act as
cues triggering semantic memory, and the ERP technique has been used to test the type of
information these cues will activate. Ferretti, Kutas, and McRea’s (2007) used ERPs to
investigate whether or not verbs act as cues in semantic memory, and were checking to see if
these memories brought with them specific information, such as people who take part in the
verb, where the verb typically takes place, and any other things involved in the use of this verb
(e.g., was skating vs. have skated). In order to measure these whether or not verbs act as cues,
they decided to use the imperfective and perfect aspects, or ongoing and completed actions,
respectively (Kutas & Delong, 2008). The researchers hypothesize that since they were dealing
with different aspects of verbs, then there would, theoretically, be different brain processes
associated with these verbs and different electrical brain activity as well. Those predictions were
confirmed. More specifically, the researchers used the imperfective (ongoing) aspect, a verbal
form of be + a main verb ending in -ing (e.g., was skating) and perfect (completed) aspect, a
verbal form indicating a continuing reference to a past situation in present time marked as to
have + a past participle (e.g., have skated). Participants were given sentences like The girl was
skating/had skated in the rink/ring, varying in both verb aspect and typicality of the location, and
they found that the N400s were smallest in the typical locations (rink) using the imperfective
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aspect (was skating) and largest in the atypical locations (ring) with the same tense (was skating)
(Kutas & Delong, 2008). Additionally, the results for the perfect aspect verb-forms (had skated)
revealed that the N400 wavelength did not have as much of a difference with either typical or
atypical locations (Kutas & Delong, 2008). Kutas and Delong (2008) suggest that, because the
imperfect aspect of the verb is on-going, there are specific expectations about where the verb will
occur. On the other hand, in the perfect form, since the location is already known, it is more
difficult to formulate a memory because the location is less expected (Kutas & Delong, 2008).
Kutas and Delong (2008) state that in all of these five areas of study, “the ERP’s millisecondlevel resolution and the amassed knowledge of the functional correlates of different ERP
components were vital in designing the experiments and analyzing and interpreting the data
collected,” (p. 182).
2.6. Semantics (N400) and syntax (P600) in language processing
ERPs, as discussed above, can offer valuable insight into various language processes in the
brain. One of these processes includes semantic and syntactic language processing. Osterhout et
al. (2004) believe that semantic and syntactic processing occur in a parallel fashion. They
present information on both sides of the theory: one side believing that semantic processing is
dependent on syntax and the other believing that semantic processing is independently processed
without the influence of syntax. Osterhout and his colleagues refer to a garden-path
phenomenon where readers and listeners initially misanalyze sentences because they contain
syntactic ambiguities. For example, in the sentence, The doctor believed the patient was lying,
people initially misinterpret the sentence to mean the doctor believed the patient, putting patient
as the direct object of the first verb believed. However, after taking a look at the sentence in its
entirety, patient is actually the subject of the embedded clause the patient was lying (Osterhout et
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al., 2004). This garden-path phenomenon occurs when the sentence is structured in a subjectverb-object format and supports the theory that semantics is dependent on syntax. Various
studies have manipulated the subject-verb-object format to see if there would be a difference or
misinterpretation in the processing of a sentence--or a garden-path error in processing. The
results indicated that there was an accurate processing when the subject-verb-object format was
followed, but there was a difficulty in processing--or a garden-path error--when the subject-verbobject format was manipulated. Moreover, the ERPs showed a strong P600 effect, indicating a
syntactic processing effect as well. These studies indicate that there is a dependence on syntax in
semantic processing (Osterhout et al., 2004).
There are other studies which support the theory that semantic processing is independent of
syntactic processing. It is important to note that Osterhout et al. (2004) do mention that it seems
that the garden-path effect discussed above ONLY happens when the sentence is structured in
the subject-verb-object format. Osterhout et al. (2004) also mention that various other results
will occur if a sentence is structured in a different way. For example, in a study where three
different linguistic violations were given: (1) a sentence with a verb violation (e.g., The
mysterious crime had been solving the detective.), (2) a sentence with a passive control (e.g., The
mysterious crime had been solved by the detective), and (3) a sentence with an active control
(e.g., The brilliant detective had been solving mysterious crimes for decades.). The study
described by Osterhout et al. aimed to examine how the brain processed these sentences and if
semantics were influenced by syntax. The results indicated a spike in the P600 with the verb
violation sentence, but not a spike in the N400. In other words, the syntactic processing was
affected because of the violation of the verb, but the semantic processing of the word was not. If
there were a relationship between syntax and semantics, then there would have been a spike in
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the N400, respectively. However, because there was no spike in the N400, this indicates that
there is some sort of semantic independence in brain processing (Osterhout et al., 2004). The
studies discussed above indicate that there is an interaction between semantic and syntactic
processing, even if one of these processes ends up ‘controlling’ the situation per se. This is why
Osterhout et al. (2004) would rather say that there is a parallel running and interaction of
semantics and syntax.

25
CHAPTER III
ERPS IN SECOND LANGUAGE /BILINGUAL PROCESSING
3.1. N400 and P600 measures in L2
ERPs can also offer an insight into L2 processing, as there are still various questions on how
and where the L2 is processed and the relationship in processing between the L1 and L2. A two
year-long longitudinal experiment is described: one studying L2 word learning and the other
studying L2 (French) sentences. All participants were tested at the beginning, middle, and end of
the year. The first study, involving L2 word learning, used the N400 amplitude to measure any
changes in word meaning over the period of time the French language was learned (Osterhout et
al., 2004).
Osterhout et al. (2004) explain that the N400 amplitude is the biggest in pronounceable
nonwords (pseudowords, e.g., flirth), smaller for words preceded by unrelated context, and
smallest for words proceeded by semantically accurate context. Researchers wanted to find out
when, or how long it took, for this pattern of N400 amplitude to be reached with L2 words.
Surprisingly, only after about two weeks did the researchers see a large N400 amplitude in
response to nonwords in L2 (Osterhout et al., 2004). Halfway through L2 learning, a small N400
amplitude was seen, and by the end of L2 learning, the amplitude of word/nonword differences
mimicked amplitudes usually seen in native speakers. These results indicated that the L2 was
being processed like the L1, even with little exposure to the L2 (Osterhout et al., 2004).
The second study, involving L2 sentence processing, used the N400 and P600 to measure
semantic and syntactic processing, respectively. The purpose of this study was to understand
more about L2 sentence processing, for example, how much time was needed to start to
understand and distinguish between correct and incorrect L2 grammar (Osterhout et al., 2004).
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Participants were given well-formed French sentences or French sentences which had either a
semantic or syntactic anomaly: (1) a semantic condition (e.g., Sept plus cinq; seven plus
five\*livre font douze; book is twelve.), (2) a verb conjunction condition (e.g., Tu adores; you
adore\*adorez le francais; worship the French.), or (3) an article-noun agreement condition
(e.g., Tu manges des hamburgers; you eat burgers\*hamburger pour diner; hamburger for
dinner). Native French speakers and adult French learners were recruited and each person was
tested within 1, 4, and 8 months of French learning. Within 1 month, learners could distinguish
between the well-formed and ill-formed sentences; however, they showed an N400-like effect
instead of the P600 effect. At 4 months, the N400 effect seen in the first measure had diminished
somewhat and the P600 was revealed. At 8 months, the P600 amplitude increased and the N400
had completely gone away (Osterhout et al., 2004).
These results suggest that, even with little L2 instruction, participants are likely to understand
L2 grammar and L2 sentences. Osterhout and colleagues try to explain the N400-like effect in
the processing by speculating it could have been that the French instruction received in the first
month of L2 learning was not focused on sentence structure, but this is pure speculation.
Osterhout et al. (2004) also mention that participants had the most trouble processing the articlenoun agreement sentences. They try to account for this result by explaining that sentence
processing in L2 is dependent on the L1-L2 similarity. In this case, French article-noun
agreement rules are not similar to English article-noun agreement rules; therefore, learners had a
difficult time processing this sentence or identifying the article-noun anomaly (Osterhout et al.,
2004). This shows that L2 can be learned in a small period of time and that more time with the
language does not necessarily indicate that L2 will be learned better. What does matter is if L1
is similar to L2.
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It is significant to note that this explanation is important because it has been established that
true L2 learning takes about 5 years to accomplish. Learners usually start with basic
conversational language and then move on to more specific, academic language. Also, learners
learn words first and then learn correct grammar, respectively. Furthermore, it is also believed
that full immersion into L2 will help with L2 acquisition and ‘speed-up’ the learning when
compared to learners who just receive instruction but still use their native language more. The
results that Osterhout et al. (2004) have provided by using ERP measurements can influence the
way language is taught in a classroom. Supporting programs like dual-language classrooms and
teaching L2 by using related L1 instruction and investigating the 5-year timeline of language can
facilitate learning even further.
3.2. Mechanisms at work when processing L1 and L2 in bilinguals: Semantic word processing
In this section, an overview of studies investigating semantic processing of L1 and L2 words is
offered. Three experiments studying the passive reading of words in L1--English--and L2—
French were compared and contrasted. Midgley, Holcomb, and Grainger (2009) wanted to
investigate what mechanism is used by the brain when reading L2, and if this mechanism is also
used when reading L1 words. Kroll and Stewart (1994) introduced the Revised Hierarchical
Model (RHM) of word recognition in bilinguals, which proposes that L2 words are linked to a
recognizable L1 word in order to process the concept the word designates. They suggested that,
when dealing with a bilingual individual, there are links between L2 and L1 in order to
distinguish between concepts. The lexical connections are stronger from L2 to L1 because L1
will always be the native and dominant language of the individual.
Experiment 1 in Midgley et al.’s (2009) study dealt primarily with native speakers of English
who began to study French at the average age of 12 years old and were taking French courses at
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the university level ranging from beginning to intermediate. Additionally, no participant had had
a significant immersion experience with French. Twenty-two participants were given a list of
words which included 40 animal words, 40 critical words, and 200 filler words. Participants were
told that they had to identify (by pressing a button) all of the animal words they could find. The
animal words were either English or French, and the list was designed so that no English,
French, or translation word was repeated. The results of this experiment indicated a small
negativity around N1, followed by a jump in positivity peaking near P2. Midgley and colleagues
(2009) report that, up to this point, the ERPs in L1 and L2 are pretty much alike; however, after
the peak in P2, there are differences. Midgley et al. noticed an extended attenuation of the N400
for L2 compared to L1 going from 200 ms to 500 ms in the posterior sites. Furthermore, there is
a delay or reduction in the negativity at about 300 ms at anterior sites in L1 and at about 450 ms
in L2 and a larger sustain or prolong anterior negativity in L2. Midgley and colleagues (2009)
explain that these results clearly indicate language dominance in L1 and that there is a language
delay by 150 ms in L2. The ERP results could indicate language dominance, but could also
indicate basic language differences between English and French. In order to fully explore this
notion, Experiment 2 was designed. Experiment 2 dealt with native French speakers learning
English in the same paradigm but with different word items. The way the experiment was
conducted was basically the same, but instead of using a total of 80 English words with their
French translation, 74 English and 74 separate French words were used. The same recording
system was used in order to replicate the results from Experiment 1. As expected, the results of
Experiment 2 closely resembled those of Experiment 1. They report that there was a small
negativity peaking around N1 and then a jump in positivity peaking near P2; after this peak,
there were differences. There was a difference in the N400 between L1 and L2, such that there
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seemed to be an extended attenuation of the N400 component for L2, indicating language
dominance in L1. Since the results between Experiments 1 and 2 were similar, Midgley et al.
(2009) suggested that language dominance is present since the observed differences in L1 and L2
are not due to specific attributes of either language, and that the ERP results are more general
effects of language competence rather than language differences. Due to different levels of
proficiency in each language, Midgley and colleagues (2009) put to the test in Experiment 3.
Experiment 3, instead of using non-proficient L2 learners, used participants who were more
proficient French-English bilinguals. There were twenty participants, all native in French with
English as their L2. The stimuli and procedure were the same as in Experiment 2. Again,
Midgley et al. report that the results showed a small anterior negativity around N1 and a jump to
positivity in P2. After this, however, they found a difference in the N400. The differences
usually seen after the spike in P2 are not as prominent as in Experiment 3; however, there was
still a delay in the anterior negativity at 350 ms in L1 and there after 450 ms in L2. Additionally,
the anterior negativity was larger in L2 than in L1. Another difference was that in Experiment 3
there were no longer large differences between the negativity peaks at posterior sites, unlike in
Experiments 1 and 2. In all three of these experiments, the N400 was examined because it is
thought be receptive to word processing, starting at the word-form/meaning interface. The
researchers explain that, since Experiments 1 and 2, with reversed L1 and L2 languages, still
gave the same results, suggesting that language differences were not the cause of these ERP
results. In addition, since there was a delayed N400 effect in L2 for both of these experiments,
language dominance, and not language differences, could be considered the cause for these ERP
results. In Experiment 3, the N400 delay was completely absent for L2, and the wavelength
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amplitude for L1 and L2 was similar instead of different, showing that the N400 could be an
indicator for language competence (Midgley et al., 2009).
Midgley et al. (2009) also used the N400 delay in L2 in Experiments 1 and 2 to test the RHM
model of word recognition. The delay in the N400 indicates that L2 needs to be translated to L1
first in order to be understood, thus supporting the assumptions of the RHM. Mueller (2005),
however, does argue that the N400 delay could just be an indicator of a decrease in the accuracy
of semantic processing (p. 160). Nonetheless, Midgley et al. (2009) indicate that the RHM can
apply specifically to beginning bilingual speakers, since bilinguals in Experiments 1 and 2 were
not proficient speakers, but beginners.
3.3. Lexical competition in processing L2: Semantic sentence processing
In addition, there have been other studies exploring the processes for L2. Other researchers
who investigated semantic aspects of L2 sentence processing are FitzPatrick and Indefrey
(2009). They were interested in how intralingual (i.e., pertaining to a single language), and
interlingual (i.e., the use of two or more languages) lexical competition influenced the time
course of L2 processing. Similar to Midgley et al. (2009), the researchers also noticed that there
was a delay in the N400 with L2. Instead of using the RHM to explain this phenomenon, they
believe that, when processing L2, individuals either face competition from other intralingual
lexical candidates or share lexical storage systems between languages, which causes both
systems to be activated and compete with each other. It was hypothesized that the N400 onset
and peak latency would be delayed with initially congruent words compared to fully congruent
words, indicating competition with intralingual lexical candidates. In order to test this
hypothesis, they focused on the nonnative language, or L2 in the participants.
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Thirty participants whose native language was Dutch and the nonnative language was English
were used for their study. They wanted all participants to be in the ‘monolingual’ mode,
meaning that they wanted the English language to be active; it is important to note that
participants were exclusively addressed in English by an English native speaker, both during and
after the experiment. This would ensure participants were in a monolingual L2 language mode;
however, researchers were still studying L1. Accordingly, the 30 participants were addressed
only in English in order to make sure that they were in the English monolingual mode.
Participants listened to sentences that were from one of the four conditionsn: (1) fully congruent
sentences (e.g., The goods from Ikea arrived in a large cardboard box.), (2) fully incongruent
sentences (e.g., He unpacked the computer, but the printer is still in the towel.) , (3) initially
congruent sentences to L2 (e.g., When we moved house, I had to put all my books in a bottle1,
overlapping with box), and (4) initially overlapping sentences with L1 (e.g., My Christmas
present came in a bright-orange doughnut, overlapping with Dutch doos for box). Thirty-eight
English target words were matched with: (1) 38 incongruent words that shared initial phonemes
with congruent words (bottle as mentioned above), (2) 38 incongruent words that shared initial
phonemes with a translation equivalent of the congruent word (box), and (3) 38 incongruent
words that were unrelated to the congruent word (towel). Investigators created two lists in which
there were four sentences frames and four target words for each sentence frame. One target
word was randomly assigned to each of the four corresponding sentence frames. The list was
designed so that each participant listened to all four sentence types and other filler sentences.
There were a total of 228 sentences with 76 filler sentences and 152 experimental sentences in
each list, and half of the participants listened to one list and the other half listened to the other.

1

The onset of the words represent an initial consonant or consonant cluster and the vowel; it is enough to elicit
lexical competition in monolingual speech comprehension.
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Based on their results, the researchers concluded that “intralingual but not interlingual lexical
candidates are considered for semantic integration in non-native speech comprehension” (p.
1174). They observed the N400 effect to be delayed in the incongruous conditions compared to
the congruous conditions, as is the case with L1, thus supporting their original hypothesis. The
onset and peak delay showed that the initial phonemes, although incongruent, were still treated
as congruent with the sentence, and then later on detected as incorrect; this phenomenon is also
seen with L1. Moreover, accordingly, the delay also indicated that not only were multiple lexical
candidates activated, but also, there is a cascade lexical selection when processing L2. These
results suggest that nonnative listeners’ process speech the same way as native listeners. As for
L1 activation and interlingual competition in this study, no differences were found in the N400
when comparing the overlapping L1 sentences to the fully incongruent sentences. However,
FitzPatrick and Indefrey (2009) argue that these results could have been affected by the specific
L1 words used; these specific words could not have elicited the effects wanted, whereas different
words could have elicited the effects.
3.4. Semantic and syntactic differences in second language acquisition
Sanders and Neville (2003), similar to the various results discussed above, suggest that native
and non-native speakers might process semantic information in similar ways. However, they
also suggest that there are differences in syntactic processing between native and non-native
speakers. Furthermore, they have concluded that age of acquisition (AoA) and, whether or not a
language is learned as L1 or L2, greatly influences syntactic processing. The younger an
individual learns the L2, the better syntactic processing they will have. Lastly, Sanders and
Neville (2003) also analyzed speech segmentation and placed non-native speech segmentation in
context with non-native semantic and syntactic processing.
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Sanders and Neville (2003) used 18 native Japanese speakers as participants. All participants
began to learn English around the age of 12 years old in a classroom taught by a non-native
English speaker. They were then exposed to English by moving to the United States between the
ages of 16-20. All participants had been immersed in the English language for at least 3 years
and were proficient enough to take university level courses.
In Sanders and Neville’s (2003) study, participants listened to normal English semantic
sentences (e.g., In order to recycle bottles you have to separate them), syntactic sentences where
the open-class words had been replaced with pronounceable nonwords (e.g., In order to lefatal
bokkers you have to thagamate them), and acoustic sentences where ALL words were replaced
with pronounceable nonwords (e.g., Ah ilgen di lefatal bokkerth ha maz di thagamate fon).
These sentences were used to assess semantic and syntactic processing. Additionally, all of these
sentences varied in initial (e.g., bottles, balloon) and medial (e.g., tobacco, timber) stresses to
assess speech segmentation. The ERP results obtained in this study were then compared to
another study by Sanders and Neville (2003) with native English speakers. As expected, the
researchers found that, with semantic processing, there were virtually no differences and with
syntactic processing and speech segmentation, differences in language experience contributed
greatly to the results. Sanders and Neville (2002) explain that, when comparing words to
nonwords and semantic sentences to syntactic sentences, respectively, the participants elicited
ERP results that were very similar to native English speakers and very similar compared to each
other. The investigators pointed out that open-class words in the semantic sentences elicited
N400s for both groups. Additionally, the N400 elicited by words and nonwords was smaller for
non-native speakers, and the N400 elicited by nonwords was larger for this group. They
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concluded that this finding suggests that the non-native group was conducting lexical searches
for some of the nonwords seen in the sentence, creating this effect.
Conversely, non-native speakers showed completely different ERP results in syntactic
processing compared to native English speakers. Since there were no differences in ERPs to the
acoustic sentences and syntactic sentences when comparing the non-native group to the native
group, Sanders and Neville (2003) assumed that this indicated that the non-native speakers were
not using the closed-class words to process the sentences syntactically. The investigators also
found evidence indicating that non-native English speakers were segmenting speech but just not
in the way native speakers do. Specifically, non-native speakers in this study did not use the
same segmentation cues as native speakers, and non-native speakers did not even segment in the
same timeframe as native speakers; there was a lack of the N100 word-onset effect. As argued
by Sanders and Neville, this lack of N100 suggests that non-native speakers are also not
processing the acoustic differences in the same way that native speakers are. Overall, these
results suggest that AoA and learning a language as an L1 or an L2 does affect speech
segmentation (Sanders & Neville, 2003).
3.5. Using the MMN to determine spoken second language acquisition
In another study, Winkler et al. (1999) used the Mismatch Negativity (MMN) component
where speech sounds are distinguished from sounds in a foreign language. This study used
Finnish monolinguals, Hungarian monolinguals, and Hungarian-Finnish bilinguals. Winkler et
al. used two vowel contrasts, one that is relevant to Finnish and another that is relevant to both
Finnish and Hungarian. Winkler et al. (1999) report that all groups elicited the MMN
component for the second vowel contrast; however, only the Finnish monolingual and
Hungarian-Finnish bilingual groups who spent a long amount of time in Finland (2-13 years)
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showed a native-live MMN effect for the first vowel contrast (i.e., the /c/ versus /y/ elicited
almost identical MMN responses). However, Moreno et al. (2008) argue that these effects might
not be possible with plain classroom environment instruction and that full immersion with L2 is
necessary to hear authentic speech. This immersion is required to be able to elicit a native-like
MMN effect in L2 (Moreno et al., 2008). These results are used as comparisons in the section
below that addresses migrant bilingual individuals.
Another study by Rinker, Alku, Brosch, and Kiefer (2010) also demonstrated that immersion,
or early language instruction in L2, are necessary to elicit a native-like processing in L2. Preattentional auditory vowel discrimination processes eliciting the MMN were used as stimuli.
Vowel contrasts only present in German (/ε/ vs. /e/) and vowel contrasts existing in both German
and Turkish (/i/ vs. /y/) were used to assess the pre-attentional auditory vowel discrimination.
For example, participants were instructed to focus on a video by listening to Turkish-German
vowel contrast in which the first vowels were computed in two short words (“gitmek” for the
vowel /i/, “gytmek” for the vowel /y/. Rinker et al. (2010) believed that, if there was immersion
in German, both the monolingual German children and bilingual Turkish-German children would
elicit similar MMN results. However, if there was a deficient acquisition of German in the
Turkish-German bilinguals, then the MMN would be reduced in the German vowel contrast.
Rinker et al. (2010) used 12 Turkish-German bilinguals and 16 German monolingual children
between 5 - 6 years. It is important to note that the Turkish-German bilinguals were all born in
Germany, except for one, who spoke German as the primary language. All Turkish-German
bilinguals grew up learning both Turkish and German, and all participants had at least one parent
who spoke Turkish; additionally, most of the parents (about 68%) were Turkish-dominant. In
other words, all participants were first generation German citizens whose parents had migrated
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from Turkey to Germany; they were exposed to German because they lived there and had to use
it socially; however, when communicating with their parents, they could use Turkish to
communicate as well.
Participants heard the contrasting vowels, /ε/ vs. /e/ in block 1 and /i/ vs. /y/ in block 2 while
they were watching a silent cartoon of their choice. They were randomly presented with a string
of sounds in two blocks and were told to pay attention to the cartoon. Rinker et al. (2010) found
that the MMN amplitude was significantly reduced in the German vowel contrast (/ε/ vs. /e/) in
bilingual Turkish-German children, as compared to the monolingual German children who had a
more robust MMN amplitude. Furthermore, the MMN effect in the German and Turkish vowel
contrast (/i/ vs. /y/) did not differ. Rinker et al. (2010) attribute the decreased MMN amplitude to
the difference in immersion with monolingual Germans and bilingual Turkish-Germans. The
investigators believed that when we are dealing with a bilingual program, there is not full
immersion into L2. In an immersion program, there are more opportunities to hear the L2 and to
participate in linguistic interactions in a native-like way. Consequently, migrant children placed
in a regular classroom might not receive the opportunities given to them in a bilingual classroom
(Rinker et al., 2010).
Rinker et al. (2010) further explain that, even though the Turkish-German individuals have
been introduced to German on a continuous basis and could differentiate between Turkish and
German vowel contrasts, they still have not fully mastered the German language. Rinker et al.
believed that the participants might not have mastered the German language yet because these
individuals had not received the amount and quality of German input sufficient enough to
achieve a high level of proficiency. Accordingly, most of the participants were exposed to a mix
of German and Turkish and not a full immersion in either German or Turkish. Because of a
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constant mixing of the two languages, neither language could be fully experienced, which leads
to an inadequacy in both languages. Rinker et al. believe that Age of Acquisition (AoA) could
also be a factor in language fluency. They explain that most of the participants learned German
at the age of 3, when they entered kindergarten. They further suggest that phonological changes
in the auditory area of the brain are better developed before the age of 3. All in all, based on
these results, it is possible to conclude that the quality of immersion, not just immersion itself, is
a contributing factor to L2 acquisition.
3.6. Monolingual and bilingual word processing
In order to adequately explain how complicated figurative language processing can be for
bilinguals, it is important to explain how complicated simple word processing can be for
bilinguals as well. Marslen-Wilson and Tyler (1980) explain that when monolinguals process
words, a cohort or shortlist of lexical candidates that fit the stimulus presented are briefly active.
This is known as the word-initial cohort; immediately after word-initial cohort activation. The
suitable word that matches the stimulus is chosen. The way the suitable word is chosen is by a
process of elimination for the cohort. One-by-one, word-candidates are eliminated based on a
matching acoustic-phonetic signal (Marslen-Wilson & Tyler, 1980). Accordingly, the acousticphonetic signal is compared with all of the word-candidates in the cohort until one candidate is
left that still matches the signal. For example, FitzPatrick and Indefrey (2009) explain that, when
hearing the word box, monolinguals would briefly think of other similar candidates like bottle,
boss, or body. In order to choose the correct word, there has to be a process of semantic
integration that checks whether or not the word will fit the stimuli present. Marslen-Wilson and
Tyler (1980) argue that this semantic integration is attempted for a number of lexical candidates
even before the chosen candidate is identified. Conversely, FitzPatrick and Indefrey (2009)
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explain that with bilinguals, the same processing is underway; however, because bilinguals know
more than one language, they have intralingual (i.e. L1) lexical candidates competing with each
other and interlingual (i.e. L2) candidates competing as well for the place in the selection process
(cross-lexical competition).
With bilinguals, there is less efficient prelexical processing, which implies the presence of
cross-lexical competition (FitzPatrick & Indefrey, 2009). For example, in Dutch-English
individuals, there is a difficulty in distinguishing between the vowel /æ/ as in pan and /ε/ as in
pen. Thus, if Dutch-English bilinguals were to hear the word pan, the lexical cohort would
consist of not only panda, panther, or pancake, but also pen, pencil, or pentagon. Furthermore,
FitzPatrick and Indefrey (2009) state that bilinguals can also activate both languages when they
hear an interlingual homophone (e.g., lief “sweet” vs. leaf). This suggests that cross-lexical
activation occurs in visual and spoken word processing (FitzPatrick & Indefrey, 2009). If
bilinguals face cross-lexical conflicts when processing words, what do they face when trying to
process figurative language, idioms specifically?
3.7. Idiom processing in monolinguals
According to Cieślicka (2015), idioms can be classified into noncompositional and
compositional ways. First, noncompositional models of idiom processing suggest that idiom
meanings are completely separate from the meanings of individual words that make them up, and
they form a lexicon of their own. In other words, idiomatic phrases are understood as a whole
rather than by breaking it down into each component part. The major noncompositional models
include the Direct Access Model, Idiom List Hypothesis, and Lexical Representation Hypothesis.
The first model, Direct Access Model, suggests that literal processing on idiomatic phrases does
not necessarily occur when an idiom is presented. When an idiomatic phrase is highly familiar
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or there is enough context to recognize its’ idiomatic meaning, then the idiomatic meaning is
directly accessed or identified as figurative expressions (Gibbs, 1985). The second model, Idiom
List Hypothesis, states that literal interpretation of the idiom phrase is required so that the phrase
can be dismissed in its literary sense and then attributed to its figurative idiom sense (Bobrow &
Bell, 1973). For example, We needed to pull a couple of strings to get her a job, does not mean
A couple of times we needed to pull strings to get her a job, each component contributes to the
idiom’s figurative interpretation (Cieślicka, 2015). The third model, Lexical Representation
Hypothesis, idioms are stored along with normal words in memory and are processed both
literally and figuratively simultaneously. In this case, however, its lexical representation of the
idiom is accessed first because it is stored and processed as a whole entry (Swinney & Cutler,
1979).
Second, compositional theories of idioms, however, suggest that idioms can be processed at the
individual level of words, where each word contributes to the figurative meaning of the idiom
phrase; thus, compositional theories propose that idiomatic meaning is processed with both the
literal meaning of each idiom constituent and the figurative interpretation within the word
contexts (Cieślicka, 2015). Cieślicka (2015) argues that more recent theories of idioms, like the
Hybrid Model (Caillies & Butcher, 2007) and Constraint-Based Model (Libben & Titone, 2008)
believe that idioms behave both noncompositionally and compositionally aspects. On one hand,
idioms work noncompositionally because the phrase can be processed directly from a separate
lexicon; on the other hand, idioms work compositionally because literal word-by-word
processing allows for other words to be added to the idiom phrase. For example, the idiomatic
expression, spilling the beans say that spilling = divulge, and beans =secret. The words spilling
+ beans contribute to the meaning of the idiom because when you spill the beans you get

40
something out of a container so that people see it. Also, compositional idioms of that type can be
manipulated into a different phrase and are able to retain the same overall meaning such as in, He
didn’t spill a single bean. We recognize the idiom, even though it has been changed, because it
is part of our lexical trope (functioning noncompositionally); however, the change in the idiom
does not take away from its idiosyncratic meaning (functioning compositionally) (Cieślicka,
2015).
Cieślicka (2015) also suggests that idioms behave heterogeneously. There are some idioms
which have both literal and figurative meanings (e.g., skate on thin ice or wear the pants) and
others that don’t (e.g., go bananas or come a cropper), some idioms which are highly predictable
(e.g., He turned a blind eye), where you can automatically assume the phrase is figurative, and
other idioms where you need to read the entire phrase to recognize the idiomatic meaning (e.g.,
He passed the…; see for example, Cieślicka, 2015). According to Cieślicka (2015), idiom
predictability is the major component for idiom recognition in numerous monolingual idiom
studies; additionally, idiom salience, or an idiom that is familiar and highly used, contributes
greatly to how an idiom is processed.
Giora (2002) argues that idioms which are salient for the user are readily accessible in the
mental lexicon. If an individual uses an idiom quite frequently in their social language, like lets
hit the road, whenever the individual is processing the phrase, they will automatically, or
noncompositionally, access this phrase in their lexicon as an idiom. However, if an individual is
not familiar with an idiomatic phrase, such as cut the mustard, then this individual will
automatically process the phrase literally first and then when the literal interpretation is not
processed, he or she will then try to figure out its figurative meaning, acting compositionally.
The semantic decomposition of idioms, or semantic analyzability can be illustrated; for example,
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spill the beans, which can be decomposed from its’ --figurative level to its literal level--spill is
decomposed to tell and beans is decomposed to secret; hence, spill the beans = tell the secret.
Nevertheless, there are idioms which cannot be decomposed, such as kick the bucket. Notice
that in this example, the idiom cannot be decomposed into its parts because no individual words
imply anything about dying. Lastly, Cieślicka (2015) distinguishes between transparent and
opaque idioms. For example, there are some idioms where their metaphorical meaning can be
deduced from their literal analysis (i.e., transparent idioms; Cieślicka, 2015). For example, the
idiom jump the gun can be interpreted from starting a race before the gun has been fired. With
other idioms, the meaning cannot be easily figured out from the literal interpretation, which
makes them opaque. For example, the idiom pop the question does not provide any literal
indicators of the metaphorical term of the phrase (aside from question, but what question are they
referring to?, see for example, Cieślicka, 2015). Perhaps, a question of interest at this time
would be if it is so complex with monolinguals to process idioms, how much more complex must
it be for bilinguals?
3.8. Idiom processing in L2 learners
According to Cieślicka (2015), L2 learners are more likely to rely heavily on their already
established L1 lexical network. Many of these idiomatic expressions are learned via the
conventional L2 learning methods. This seems to indicate that, according to the Parasitic
Hypothesis, L2 learners will likely first translate the idiom to L1 and attempt literal
comprehension. However, more advanced L2 learners will hypothesize and draw from a bank of
figurative language to process said idiomatic expressions, very similar to the RHM. Just like the
L2 words are first associated with the L1 lexicon, and after more acquisition in L2, the L1-L2
lexicon association changes to L2-L2 association. Hence, L2 idioms are initially first associated
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with the L1 idiom lexicon, and only after more L2 acquisition has happened, the L2 idioms start
to have their own lexicon. When the L2 lexicon is separated from the L1 lexicon, this is also
known as the Direct Access Model discussed above. To illustrate, Cieślicka (2015) uses her
personal experience with learning English idioms, as her native language is Polish. According to
her, when an individual is first learning the idiomatic phrase, play with fire, they will interpret it
literally first; when that does not work out, they will learn to distinguish its figurative meaning
with a similar L1 meaning. In this case, play with fire can be closely associated with the Polish
idiom igrać z ogniem, translating to toy with fire. Now, the L2 idiom is connected to an idiom in
the L1 lexicon. After more experience in L2 and more use of the L2 idiom, the lexicon will no
longer be associated with its L1 counterpart, and it will be moved to its own L2 lexical
representation (Cieślicka, 2015).
According to Cieslicka (2015), the more L1 connections can be made with the L2 idiom, the
easier it will be for the individual to learn and understand it. Thus learners with a wide repertoire
and experience with figurative language associations in L1 are most likely to make the
association, decipher and correctly interpret the idiom due to their vast experience with similar
concepts in L1. Conversely, if there is no figurative language repertoire from which to draw
from in L1 when interpreting the idiom, the more difficult it is to learn and understand it due
largely to a lack of figurative language associations. Therefore, a lack of figurative language
associations leaves the learned with nothing more than the literal, and incorrect, interpretation of
the idiom.
Additionally, beyond misinterpretations, learners also face challenges such as cross-language
overlap and transparency, important factors when learning L2 idioms. When language is clear
and context provides the learner support, it can still be interpreted. Likewise, we can reasonably
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conclude that if the L2 idiom does not overlap in language, the more opaquely expressed, and
when the contextualizing does not provide clues as to the meaning, it will prove to be more
difficult to comprehend.
The Idiom Diffusion Model of Second Language fully explains how idioms are learned in L2.
In this model, there are two stages of comprehension: prediction and confirmation or
replacement (Liontas, 2003). In the first stage, the individual makes a couple of predictions
about the L2 figurative meaning. These predictions will vary on various factors like
transparency, semantic distance from the L1 idiomatic association, and whether or not there is
supporting context for the L2 meaning. If the L2 idiom has L1 counterparts, meaning it is easily
transparent, then the individual will easily be able to deconstruct the idiom, form L1
associations, and understand the L2 figurative meaning (e.g., take the bull by the horns = tomar
al toro por los cuernos). If the idiom has no direct equivalents, then the individual will have to
rely on contextual cues. For example, the idiom chew the fat in the sentence Every time they
met, they would chew the fat for hours on end, sipping beer and smoking their cigars provides
some contextual information (hours on end and sipping beer and smoking cigars) that the
individual can use in order to try to understand the idiom (Cieślicka, 2015). After this, an
individual moves on to the second stage were their prediction is verified and either confirmed or
replaced by using contextual constraints and rejecting those predictions which are unlikely.
Another model of L2 idiom processing that has been developed in the psycholinguistic
literature is the Model of Dual Idiom Representation (Abel, 2003). In this model, idioms are
separated into two different categories which are decomposable and nondecomposable idioms
(Abel, 2003). The nondecomposable idioms have separate lexical entries known as idiom
entries, and decomposable idioms have constituent entries; decomposable idioms do not have
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separate lexical entries because they can be broken apart and represented with lexical word
entries. The more an individual sees, hears, and uses the idiom, the more likely it is to have an
idiom entry, aligning with the notion that familiarity and frequency are important when acquiring
L2 figurative language. Because L2 learners do not come in contact with idioms as much as
native learners, the idiom entries they have are small, and they are forced to decompose idioms
and use their constituent entries to support her model. Abel (2003) conducted a study into the
processing of idioms by German learners of English. In this study, German learners of English
were given English idioms. They were told to judge them on a salient or decompositional level,
meaning they were to tell how much the individual words of the idiom contributed to the
meaning of the phrase itself.
The results obtained were compared to those of native English speakers who were asked to
perform the same task. Interestingly enough, it turned out that the nonnative English learners
were able to decompose more idioms than the native English speakers. Additionally, some of
the idioms which were labeled as nonsalient by the native English speakers were able to be
decomposed by the nonnative speakers. Cieślicka (2015) argues that this could mean that
nonnative speakers heavily rely on the literal meaning of language constituents in order to
process L2 idioms and that idioms are a lot less salient for nonnative speakers than for native
speakers.
Similarly, the Literal Salience Model of L2 idiom processing explains the importance of
salience when internalizing L2 idioms (Cieślicka, 2006a, 2015). Essentially, the model explains
how experience and literal understanding of basic L2 vocabulary can interfere with the figurative
comprehension of idioms and highlights the importance of salience when internalizing L2
idioms. The model goes on to give the accounts of individuals who learn L2 in a formal setting
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and live in an area where the L2 is not spoken outside of the formal setting. Cieślicka (2015)
notes that one important difference between learning a new word and learning a phrase is that the
word learned is entirely new and cannot be associated with other words; however, when learning
a new phrase, some of the words in the phrase are words already learned which already represent
a particular meaning. As argued by Cieślicka (2015), the idiom chew the fat is composed of
words chew and fat that have probably been learned before and represent particular meanings.
This can be problematic because the meaning already associated with the words chew and fat is
more likely to be salient than the idiomatic meaning of the phrase; therefore, whenever an
individual sees the phrase chew the fat, the person will think of the salient meanings and not the
figurative meaning.
Cieślicka (2015) argues that salient here refers to the meanings of the item presented which are
automatically activated, regardless of the context the item is placed in. Cieślicka (2015) applies
this model to individuals who learn their L2 in a formal classroom setting because in this setting,
they are more likely to learn individual word meanings as opposed to idiom meanings, since
idioms are used at a conversational and social level. Since the literal word meaning is more
strongly tied to them then the figurative meaning, the literal word meaning becomes more salient
than the figurative meaning. However, with more use and exposure to the idiomatic meaning of
the phrase, the individual word meaning will become less and less salient and the figurative
meaning will become more and more salient. Cieślicka (2015) emphasizes, however, that in the
context where the L2 is learned only inside a classroom and is not heard anywhere else, the
likelihood of the figurative meaning of the phrase being practiced is slim. Since the figurative
meaning of an idiom is never used, it will never become salient. Idioms continue to be a
linguistic mystery, they cross the figurative/literal continuum and still astound linguists today.
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The research on idiomatic processing is very relevant in today’s multicultural, global society and
is necessary for achieving figurative competence and achieving full fluency and communicative
competence. Through further research, better pedagogical processes can be developed and
implemented in second language instruction and thereby enabling L2 learners to benefit from
effective instruction when learning idioms.
.
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CHAPTER IV
ERPs IN THE PROCESSING OF CONGRUENT AND INCONGRUENT IDIOM
MEANINGS BY SPANISH-ENGLISH BILINGUALS
4.1. Methods
4.1.1. Purpose of the experiment
The purpose of the experiment is to explore the activation of literal and figurative meanings of
English idiomatic expressions in the course of their processing by Spanish-English judgment
task. RT and the N400 and P600 ERP components are used as dependent variables. These
variables are taken to be indices of the degree of activation of literal and figurative meanings of
ambiguous, yet literally plausible, idioms that are presented in context biasing either their more
frequent figurative or less frequent literal meaning.
4.1.2. Rationale for the study
In the present study, we ask the following question, is idiomatic language easier to process
figuratively or literally? In this study, idiom familiarity is manipulated to check for accuracy,
meaningfully-relatedness, and to determine whether the N400 and P600 show an effect on
idioms. As mentioned earlier, processing idiomatic phrases is very relevant in today’s world and
it is necessary to have a deeper understanding in order to achieve both speaking and figurative
competence. It is reasonable to believe that familiar idioms will be easier to process while nonfamiliar ones will be difficult to process. Such less familiar idioms may be understood more at
the literal level. The Graded Salience Hypothesis, for example, states that figurative meanings
or familiar idioms (e.g., kick the bucket = die) are accessed faster than their literal meanings (e.g.,
kick the bucket = strike the pail with one’s foot); conversely, less familiar idioms are more salient
in their literal interpretation (e.g., chew the fat = bite on a piece of meat) than the idiomatic
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meaning (e.g., chew the fat = have an informal conversation; Giora, 2002, 2003). Previous
research supports how literal meanings of L2 idioms present particular prominence in the course
of their processing by nonnative language users. This means they are understood faster and
become readily activated (Abel, 2003; Cieślicka, 2006b; Cieślicka & Heredia, 2011; Kecskes,
2000; Liontas, 2003). Also, degree of language dominance may play an important role in
modulating literal prominence in the course of bilingual figurative processing (Altarriba, &
Basnight-Brown, 2007; Heredia, 1997; Heredia & Altarriba, 2001). Because the study lacked
Spanish dominant participants’, we were unable to proceed and check for this.
Lauren, Denheires, Passerieux, Iakimova, and Hardy-Bayle (2006) is the only study that has
addressed idiom salience using a behavioral paradigm and ERP measures with
monolinguals. Results indicated that highly salient or figurative meanings of idioms were
accessed faster than less salient or literal meanings of idioms. RTs were shorter for highly
salient meanings than for less salient ones. As for ERP measures, highly salient idioms evoked
smaller amplitudes of brain’s electrophysiological responses than weakly salient idioms. The
higher the amplitude indicates the more difficult it was for the participant to understand the
presented idiom. Specifically, ERP recordings showed smaller amplitudes of N400 and P600 for
the last word of the highly salient idioms and for target words compatible with salient meanings
of salient idioms. Laurent et al. found that strongly salient idioms evoked smaller
electrophysiological responses on the N400 and the P600 components than low-salient
idioms. However, there were some problems presented with this study. The only population
studied were monolingual speakers of French. Furthermore, idioms were presented in isolation,
rather than in context. This is not ecologically valid because in real life people do not hear
language in isolation. So far, there has been no ERP data published regarding the interplay of
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salience and context in the processing of figurative expressions by bilingual language users or
the issue of how language dominance might affect the availability of literal and figurative
meanings of idioms.
4.1.3. Experimental task
Bilinguals participated in a meaningfulness judgment task/congruency task. In this task,
participants were exposed to sentences presented one word at a time at the center of the computer
screen. Each word was displayed for 400 ms. Following sentence presentation (at sentence
offset), a target item was displayed in the center of the computer screen. Participants decided as
quickly as possible whether the displayed target was meaningfully (Yes/NO) related to the
preceding sentence (congruency/meaningfulness decision). In the experiment, we recorded both
behavioral and electrophysiological data. For the behavioral study, we measured how fast (in
ms) a person decided about whether each target was meaningfully related to the preceding
sentence. For the electrophysiological study, we measured the N400 and P600 components. The
Biosemi Active Two System was used for the recording of the EEG/ERPS. The Biosemi Active
Two System was interfaced with the experimental software E-Prime Professional 2.0. The
behavioral measurements taken were reaction time (RT) and response accuracy (% of accurate
responses in each condition). For the electrophysiological study, we measured Event-Related
Potentials (ERPs), i.e., the amplitude of the brain wave following the presentation of the
stimulus. The experimental software for recording brain waves used was Biosemi Active Two
system.
4.1.4. Participants
The participants were 28 (Male = 13, Female =15) undergraduate students at Texas A&M
International University (TAMIU), all Spanish-English bilinguals (mean age, M = 24, range =
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17). Twenty-five participants were English dominant and three wee Spanish dominant. Six
participants reported using Spanish at home and the rest use English. Eighty-six percent of
participants reported their use of English language when suing math in their daily lives.
Seventy-five percent reported they used English in their daily life. At least 89% of the
participants reported having all or most of their education in English.
In other measurements addressing language dominance, seventy-five percent of participants
reported dreaming in English and twenty-one percent dream in both languages. Seventy-one
percent of participants swear in English and twenty-one percent swear in both
languages. Eighty-six percent of participants reported using poetry in English while only eleven
percent use both languages. Sixty-four percent of participants use humor in English and twentyone percent reported using both languages for humor. For music, ninety-three percent of the
participants reported hearing it in English while twenty-nine percent reported they listen to music
in both English and Spanish.
4.1.5. Materials
4.1.5.1. Selection of stimuli
There were 120 English literally plausible idiomatic expressions (e.g., have cold feet, break the
ice, wear the pants). These expressions contain and are meaningful in a literal sense, but can
also be used figuratively. For example, with the idiomatic expression have cold feet, a person
can literally have cold feet or can lose their nerve or desire to do something, which is the
figurative meaning of the phrase. Each idiom occurred in two context types: a literal sentence
(e.g., Jack was so upset that the dog had brought mud into the kitchen he had just mopped that
he cursed and angrily kicked the bucket) and a figurative sentence (e.g., The old man suffered a
heart attack and was taken to the hospital, but when the ambulance finally arrived, he had
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already kicked the bucket). For each idiom, a target word was provided, one that was related to
the idiom’s literal meaning (e.g., kick the bucket-WATER) and one to the idiom’s figurative
interpretation (e.g., kick the bucket-DIE).
There were four possible conditions: (1) a literal sentence with a congruent, literal, target (e.g.,
A mountain climber knows that once you reach the top of the mountain where the level of oxygen
is low, you should save your breath-AIR), (2) a literal sentence with incongruent, figurative,
target (e.g., A mountain climber knows that once you reach the top of the mountain where the
level of oxygen is low, you should save your breath-TALK), (3) a figurative sentence with
congruent, figurative, target (e.g., There is no point trying to convince her, she is very
opinionated and never changes her mind, so you might as well save your breath-TALK), and (4)
a figurative sentence with incongruent, literal, target (e.g., There is no point trying to convince
her, she is very opinionated and never changes her mind, so you might as well save your breathAIR). We included an unrelated sentence for each target as the control (e.g., This weekend was
very fun because all my friends from out of town came to visit me and we went out to my favorite
restaurant-TALK). This was used to establish the baseline RT and measure the effect the
context (literal or figurative) had on the idiomatic expressions. The baseline RT suggested
whether the participants’ responses were sped up or slowed down in relation to the experimental
targets (literally vs. figuratively related).
4.1.5.2. Norming of the materials
Idioms used in the experiments were first normed with the same bilingual population from
where the participants for the experiment came from. For the norming study, participants rated
the extent to which they knew presented English idiomatic expressions on a familiarity-rating
task (1 = Not very familiar, 7 = Very familiar). Participants were told they weren’t being tested
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on their intelligence; they were only tested for their response to idiomatic expressions that
appeared on the computer screen. For each English idiom, participants made a separate
judgment. They rated idioms on a scale of 1 to 7, depending on how well they knew the
idiom. A rating of 1 meant that s/he had absolutely no idea what the idiom meant, a 4 was
moderately certain what idiom meant, and a 7 indicated knowing the idiom very well so that s/he
could put it into his/her own words. For example, for the idiom pain in the neck, if the
participant did not know what it meant, they chose 1. If s/he knew the phrase and recognized it
as an idiom, they chose 4. If the idiom was very well known and the participant could paraphrase
it as you are a bother, they chose 7. They did not only have to choose only 1 or 4 or 7 all the
time, but could also choose the values in between them, depending on how well the idiom was
known. A total of 159 participants completed the survey. Only idioms with a mean familiarity
rating of M > 4.0 were selected for further online studies. One hundred and forty-eight idioms
were used for the experiment and 52 were eliminated because of a familiarity rating of less than
4.
A Congruency Rating Task for figuratively used idioms was also administered. Target words
were rated for congruence using a scale of 1 to 7. Participants were instructed to read each
sentence carefully and rate the extent to which the word that followed was meaningfully related
to the sentence, (where 1 = Not related, 7 = Very related). For example, for the sentence,
Yesterday, an old relative came to visit my great grandmother, but unfortunately I had to tell him
that she is no longer with us because she is now pushing up the daisies-DEAD, if the participant
judged that the target word DEAD was related to the sentence (pushing daisies = DEAD), the
target would receive a rating of 7. However, if the same sentence was followed by the word
LAMP, then it would be rated as 1 because LAMP has nothing to do with the meaning of the
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sentence. The same instructions were provided for the sentences that were biased towards the
literal meaning of the idiomatic expression. For example, when a participant read, Since the
doctor told me that I am genetically predisposed to developing skin cancer, whenever I go out to
the beach I put on a lot of sun screen so as to save my skin, with the target word RESCUE, then
the word would receive the rating of 7 because it was very much related to the meaning of the
sentence. However, if the same sentence was followed by the word TABLE then it would
require the rating of 1 because the word TABLE had nothing to do with the meaning of the
sentence.
A total of 91 participants completed the Congruency Rating task for Idioms Used Figuratively
and 127 participants completed the Congruency Rating Survey for Idioms Used Literally. Only
targets with congruency rating M > 4.0 were considered congruent and targets with the rating M
< 3.5 were considered incongruent. Idiomatic expressions with congruency ratings of less than
3.5 were eliminated (N = 40). The final experimental list included 120 idioms (see Appendix B
and C) with a congruency rating for congruent targets significantly higher than the ratings for
incongruent targets (p < .05). The ratings for figurative congruent targets were M = 4.80,
figurative incongruent targets, M = 2.81, literal congruent targets, M = 4.38, and literal
incongruent targets, M = 3.42. Congruent and incongruent targets for idioms used figuratively
and literally were matched for the number of syllables, frequency (both written and verbal),
familiarity, imageability, and concreteness (which was done by using the Medical Research
Council Psycholinguistic Database, MRCD), with all being p>.01. Six lists were created in order
to counterbalance each idiom and ensure the same idiom was not repeated twice within the same
list. This was done to avoid repetition effects. Furthermore, each idiom was used in six different
conditions. Table 2 illustrates the six different conditions.
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Table 2
Examples of sentences used for each condition and target stimulus.
Sentence Example

Target
Stimulus

Literal
Congruent

As part of our stress-release seminar we all had to
grab a bag from the floor, fill it with pillows, and
then hit the sack.

PUNCH

Literal
Incongruent

As part of our stress-release seminar we all had to
grab a bag from the floor, fill it with pillows, and
then hit the sack.

BED

Figurative
Congruent

I worked hard all day and I am tired, but I need to
prepare my lunch for tomorrow before I go
upstairs and hit the sack.

BED

Figurative
Incongruent

I worked hard all day and I am tired, but I need to
prepare my lunch for tomorrow before I go
upstairs and hit the sack.

PUNCH

Literal Control

After last year’s inspection and a big fine that they
were made to pay, last year the factory made
improvements in quality and safely control.

PUNCH

Figurative
Control

The school has recently received a grant from the
department of education and so they have been
equipped with a new laboratory and computer
room.

BED

Condition

Each list included 20 idioms in the figurative congruent context condition, 20 idioms in the
figurative incongruent condition, 20 idioms in the figurative control condition, 20 idioms in the
literal congruent, 20 in the literal incongruent, and 20 in the literal control condition, totaling 120
sentences.
4.1.6. Predictions and research questions
4.1.6.1. Predictions for the behavioral data (RTs)
For bilinguals who are dominant in English, figurative meaning is more salient; therefore,
literal meaning of idioms should not get activated. Because idioms are retrieved automatically as
whole units from the lexicon, they do not undergo literal analysis. When idioms are used in the
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figurative context, incongruent literal targets should be rejected fast allowing congruent
figurative targets to be accepted faster. The discrepancy between RTs to literal and figurative
targets in idioms used in the figurative context should be larger.
When the idiom is used in the literal context, because of its automatic activation as a chunk in
the literal context, the figurative target should be activated. It was therefore expected that
responses to literal targets following literally used idioms may not be as fast as responses to
figurative targets followed by such idioms. The idiom’s salient or figurative meaning is
activated regardless of context, as Goria’s (2002) Graded Salience Hypothesis states. It says that
familiarity (salience) of an idiom is more important than the context in which it
occurs. Therefore, no large discrepancies should be seen between RTs to literal and figurative
targets in the literal context.
As for bilinguals who are dominant in Spanish and less fluent in English, idioms might not be
so well-established in the lexicon and hence comprehended by literal analysis, in which case
literal meanings would be more salient. Because the salient literal meaning of idiom is
automatically activated even in its figurative context, it was expected that literal incongruent
targets would take longer to reject. On the other hand, figurative congruent targets should take
longer to accept because their meaning is less well established in the lexicon than in Englishdominant participants.
4.1.6.2. Predictions for the electrophysiological data
For electrophysiological data, the size of the amplitude corresponds to the degree of difficulty
of an item. The amplitude size of the N400 or P600 response corresponds to RT. Therefore, the
more difficult an item is to process, the longer the RT and the larger the amplitude for both the
P600 (positive-going) and the N400 (negative-going) components. Accordingly, for the more
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dominant language, figurative targets were predicted to evoke smaller N400 and P600
amplitudes than literal targets. Figurative (salient meaning) is automatically activated even when
an idiom is presented in the literal sentence condition. On the other hand, literal meaning might
not be automatically activated, especially when the idiom is used in the figurative meaning
which is more salient.
For the less dominant language, it is more likely to see smaller N400 and P600 amplitudes for
literal targets than figurative targets, because of literal salience.
4.1.7. Design
4.1.7.1. RT data
Data for RT measurements were analyzed using linear mixed effects (LME) models using
SPSS V.20 MIXED MODELS procedure, for both items and subjects as random factors. The
design conformed to a 3 (Context: Figurative vs. Literal vs. Control) X 2 (Target Type: Literal
vs. Figurative) fully within-subjects factors.
4.1.7.2. ERP data (Biosemi)
ERP data were analyzed using LME models using SPSS V.20 MIXED MODELS procedure
with Target Type (Literal vs. Figurative)X Region (Frtonal vs. Central vs. Parietal)X Laterality
(Left vs. Midline vs. Right) as within-subjects variables.
4.1.8. Procedure
4.1.8.1. Experimental procedure
Upon signing up, participants were told to arrive early, wash their hair in the morning and
avoid using hair products (as this would get in the way of the electrolyte gel), and to layer their
clothing, so they could control their own body temperature if the room would be too hot or too
cold. Once participants arrived to the laboratory, they were greeted and given consent forms to
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complete. In addition, they completed language questionnaire. Participants were told that they
would be presented with sentences word by word, followed by a word ALERT. Their task was
to decide whether that word, ALERT, was related or unrelated to the sentence which came
before. Participants were asked to indicate their judgment by pressing a YES/NO button
positioned in a table in front of them: If related, they would press the YES button, or the NO
button for the unrelated target. Researchers intentionally did not explain to participants that the
study was based on idioms. Participants were also told that before the actual study took place,
they would have to take a Language Background Questionnaire (see Appendix A).
Once the consent form was completed, participants completed the language questionnaire. The
language questionnaire took about five minutes and it was administered using Apple iMacs and
Safari, Apple’s internet browser. After the participants completed the survey, each participant
was asked if they were more dominant in either English or Spanish in order to be able to
determine which number to give them and which list of sentences to present. Researchers
documented this information by writing each participant’s first name in a list according to what
dominance the participant had and assigning them a number. After this was done, participants
were taken to a soundproof chamber equipped with the electroencephalography (EEG)/ERP
equipment. Before the study could start, however, participants had to be fitted for their cap. To
collect the EEG data, the participant were fitted with an Electrode Cap, which is a cap fitted with
electrodes measuring the electrical activity of populations of neurons. The ActiveTwo head cap
consists of an elastic cap with plastic electrode holders. The cap itself does not contain
electrodes--only plastic electrode holders that receive the pin-type active electrodes. In addition,
an electrode was placed on the participant’s face (under the left eye and behind both ears) to
detect eye and muscle activity (i.e., face electrodes). The head circumference of the participant
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around the widest point on the head was measured using a flexible tape measure. To check the
fit of the cap, participants were asked to nod their head up and down, and turn head side to side.
If the cap shifted, this indicated the size was too large and a smaller size was used. The cap
chosen fit comfortably – that is, it was neither too large nor too tight. To place the cap properly,
a few steps were taken to ensure that the specific electrodes were positioned in a specific way on
the participant’s skull.
First, the distance between the participant’s nasion (i.e., bridge of the nose) and inion (i.e.,
bump on lower base of skull) was roughly measured using the hands. (To find the inion, the
experimenter placed his/her hand in middle of the participant’s neck and slid upwards). To
ensure that the frontal electrode was placed around 10% of that distance above the bridge of the
nose in the middle of the forehead, the front of the cap was placed on the participant’s forehead
with the FPz (i.e., frontal electrode) in the middle of the forehead, and the participant was asked
to hold the cap in place, while the experimenter pulled the cap over the head. Next, the position
of the CZ electrode was adjusted to ensure that it lies halfway between the nasion and the inion.
To find these midpoints, the experimenter placed the small finger of one hand on the
participant’s inion and the small finger of the other hand on the participant’s nasion, and the
thumbs were brought toward one another on the top of the participant’s head. The CZ should
have been centered in between the thumbs. If the CZ was not located there, the experimenter
adjusted the cap until the CZ was centered.
Once properly positioned, the cap was secured with a chin strap. The next step was filling
electrode holders with the electrolyte gel with the use of a disposable syringe. The electrolyte gel
was needed to measure good quality signals, and it simply needed to make contact with the scalp
and with the electrode which would be later placed in the electrode holder. The gel (SignaGel by
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Parker Laboratories, Inc.) is the “recommended electrolyte designed, manufactured and
packaged under the strictest conditions, resulting in consistent quality and safety” (Light,
Williams, Minow, Sprock, Rissling, Sharp, Swerdlow, and Braff, 2010). The gel came in
individual tubes and was transferred directly to a disposable syringe.
In this procedure, the tip of the syringe (plastic and blunt) was placed onto each electrode
holder; the syringe was lifted away from the head as the plunger was pressed so as for the gel to
form a conductive column from the scalp to the top of the electrode. The procedure was applied
carefully, and care was taken not to abrade the skin on the scalp. The participant, at this point,
felt the cold sensation of the gel at the scalp. Once all the holders were filled with gel, the pintype active electrodes were inserted into the cap. It is important to note that the electrodes were
not permanently attached to the cap but removed and fitted in for each participant after they had
been cleaned and disinfected, along with the cap. In this procedure, each electrode was snapped
into white plastic adaptors located on the cap. To do this, each electrode was in turn placed over
its corresponding plastic adaptor, and its leadwire was placed in the narrow opening between
raised plastic ridges of the adaptor. The electrodes were located on the end of ribbon cables
which attached them to the amplifier. Once all the electrodes were placed in the cap, a ribbon
cable was draped over the participant’s shoulder, so the experimenter did not step on it as they
moved around.
Next, additional flat-type active electrodes were attached, such as electro-oculographic (EOGs)
electrodes to monitor eye movements, as well as reference and ground electrodes. Those were
placed directly on the skin. The EOG electrodes monitoring eye movements were placed
approximately 2 cm below the left eye. The ground electrode was needed to serve as a common
reference point and was placed on both mastoids (i.e., the bone behind the ear). Those electrodes
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were attached with the help of the double-sided adhesive electrode rings which adhere electrodes
to the skin. The steps taken to place them on the skin were: 1) the adhesive electrode ring was
peeled off of its paper backing and stuck to the electrode; 2) a small amount of conductive
electrolyte gel was applied to the electrode pellet; and 3) the protective paper cover was removed
from the adhesive ring and the electrode was placed directly on the skin. The CMS/DRL cables
were wrapped around the other cables 3 to 5 complete turns and the A/D box before they were
plugged into the front of the A/D box. Medical tape or velcro was used to keep the cables close
to one another. The ActiView Software was used for the EEG recordings. Recordings were
stored in a Dell computer running Windows 7.0, under the corresponding participant number.
Once the participants were ready to begin and the cap and electrodes were checked and fixed, the
program was switched from the pause mode to the saving mode.
During the experiment, the participant was seated comfortably on a reclining chair in front of
the computer screen and would see the sentences, displayed one after another, word by word on
the computer screen (e.g., After a prolonged illness, the old man finally kicked the bucket). The
presentation was central and controlled by the software in such a way that each word would
appear in the center of the screen for 300 ms. At the end of the sentence, the target word in
uppercase would appear on the screen (e.g., DIE) for 3000 ms, and the participant’s task was to
decide if the word was meaningfully related to the preceding sentence. The YES response was
signaled by pressing the “0” key and the NO response by pressing the “9” key with the dominant
hand. Once the participant made his/her decision, a blank screen appeared for 5000 ms to allow
rest and preparation for the next trial. During the experiment, the participants read 240 sentences,
each followed with a word.
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After the participants received the instructions, they were shown a computer screen with the
active EEG signals and were asked to blink their eyes, raise their eyebrows, clench their jaw, and
tighten their forehead muscles. Then, participants observed the effect those movements had on
the EEG signal. It was explained to them that these large changes in the signal make it hard to
understand the information collected, and so it was important to avoid blinking and tensing their
face muscles whenever possible. Between each sentence there was a blank screen displayed for
6000 ms, which was designated time for participants to blink their eyes and prepare for the next
sentence. The length of the experimental session including the breaks, was approximately 60
minutes.
After the data collection was complete, the cap and electrodes were carefully removed from the
participant. Some participants opted to clean off some of the gel residue in their hair.
4.2.. Results
4.2.1. Behavioral data
In order to make our data more meaningful, we decided to remove all outliers exceeding 3.5
standard deviations above and below the sample mean for the behavioral data. This means that
about 2% of the data was excluded. The analysis was first performed on accuracy, or the
percentage of correct responses. About 30% was constituted by incorrect responses. We expect
that for the idiom used in the figurative context-congruent, the figurative targets will be accepted
faster. A large discrepancy is expected between RTs to literal and figurative targets in idioms
used in the figurative context. On the other hand, if the idiom is used in the literal context, it gets
automatically activated as a chunk, so even in the literal context, the figurative target should be
activated. It is expected that responses to literal targets following literally used idioms might not
be much faster than responses to figurative targets following such idioms because the idiom’s
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salient (figurative) meaning is activated regardless of context (Giora, 2002). No large
discrepancies between RTs to literal and figurative targets in the literal context is expected.
4.2.2. RT data
The linear mixed effects model (LME) was used to analyze RT data using IBM SPSS V.20,
mixed linear models procedure, with fixed (i.e., independent) variables: Context (Figurative vs.
Literal vs. Control) and Target (Figurative vs. Literal). First, the analysis revealed the main
effect for Context (F(2, 2443)=13.40, p<0.0001). Second, there was a main effect for Target
(F(1, 188)=17.90; p<0.0001). Finally, there was a significant interaction between Context and
Target (F(2, 2433)=23.34, p<0.0001).
As shown in Table 3 and Figure 1, there were no significant differences between RTs obtained
to literal vs. figurative target types in the literal biasing condition meaning. Our prediction was
confirmed with this finding that idiomatic expressions are automatically activated as chunks in
the mental lexicon, even if they are used in sentences that bias their literal meaning. Once an
idiom is learned or known by the individual, he or she is more likely to not recognize its literal
meaning. This is revealed by the finding showing that both literal and figurative targets were
actually slower than the control, showing lexical suppression or lexical competition. The same
goes for when the required response is negative or not figurative meaning, in which case the
participant is supposed to reject the target as incongruent. Both incongruent figurative target
responses and congruent literal target responses take approximately the same amount of time,
which, confirms Giora’s (2003) Graded Salience Hypothesis. Salient meanings are always
immediately and directly activated, no matter what the contextual bias is. When the meaning of
the idiom is well known, the target type can easily be identified as whether or not it is congruent
or incongruent.
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Table 3
Mean reaction time as a function of context and target type.
Context
Target
Mean
Std. Error
Control
Literal
1664
106.5
Control
Figurative
1705
106.7
Figurative
Literal
2076
109.1
Figurative
Figurative
1595
106.6
Literal
Literal
1892
106.9
Literal
Figurative
1886
109.2

2500

REACTION TIME

2000

1500
Literal

1000

Figurative

500

0
Literal

Figurative

Control

CONTEXT TYPE

Figure 1. Reaction time as a function of context and target type.

On the other hand, in the figurative context responses varied significantly as a function of
target type. Congruent figurative targets responses were very fast as compared to their
respective controls, while incongruent literal targets took almost 500 ms longer to respond. This
difference was statistically significant, F(1, 966) = 61.72, p < .0001. More important, the literal
targets responded more slower than the control, again, revealing lexical suppression. This
finding certainly confirms our research prediction that less salient, literal meanings of idioms
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will not be automatically activated when those idioms are shown to be familiar and when used in
their salient, figurative meaning.
Just as we had expected, the control condition showed no significant difference in responses to
literal (M = 1664 ms) and figurative (M = 1705 ms) targets, which for the control condition were
always incongruent. It appeared that the control condition was the easiest of the three, and the
responses were fast. The RTs obtained to literal and figurative targets were the shortest of the
three conditions. This is more likely to happen because in the literal and figurative context,
participants dealt simultaneously with literal and figurative meanings of idioms, meanwhile
suppressing contextually inappropriate responses. This suppression mechanism is not
necessarily needed in order to successfully complete the task in the control condition.
4.2.3. Accuracy data
A Mixed Linear Model was used in order to analyze the percentage of accurate responses (PA)
with Context (Figurative vs. Literal vs. Control) and Target (Figurative vs. Literal) as withinsubject factors. Context revealed a main effect, F(2, 3501) = 35.34, p <.0001. There was a
significant interaction between Context and Target, F(2, 3502) = 35.60, p<.0001. More
specifically, participants were very accurate in their congruent responses.
As summarized in Table 4 and shown on the graph in Fig. 2, congruent targets showed a
significantly higher percentage of incorrect responses than incongruent targets. What this means
is that when literal targets were displayed after idioms used figuratively and figurative targets
were displayed after idioms used literally, participants were more likely to provide an incorrect
response. Specifically, in the literal-biasing context, responses to literal-congruent targets were
significantly more accurate than responses to figurative-incongruent targets, F < 0.0001. In
addition, in the figurative-biasing context, responses to figurative-congruent targets showed to
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Table 4
Mean percentage of accurate responses.
Context
Target
Mean
Control
Literal
0.8
Control
Figurative
0.77
Figurative
Literal
0.59
Figurative
Figurative
0.76
Literal
Literal
0.71
Literal
Figurative
0.6

Std. Error
0.03
0.03
0.03
0.03
0.03
0.03

0.9
0.8
0.7

PERCENTAGE

0.6
0.5
0.4

Literal

0.3

Figurative

0.2
0.1
0

Literal

Figurative

Control

CONTEXT TYPE

Figure 2. Mean percentage of accurate responses.

be significantly more accurate than responses to literal-incongruent targets, F < 0.0001. There
were no significant differences in accuracy between figurative and literal targets displayed after
control sentences. There is no doubt that incongruent responses posed quite a challenge, much
more so than congruent responses for both idioms used in their salient (figurative) meaning and
in their less frequent literal meaning.
4.2.4. The electrophysiological data
The electrophysiological were examined for each subject. EEG recordings had to be examined
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first for artifact rejection. The decision for rejection was based on trials that contained excessive
eye or muscle movements because this meant that the data contained too much noise and could
be inaccurate. The data for 10 participants had to be excluded due to heavy movement and eye
blink related artifacts. The time window of 300-500 ms was chosen to be able to capture the
N400. For P600, the time window selected was 500-890 ms.
Average ERPs used ranges between -100 ms to 900 ms. The averages, after the onset of
critical target words, were computed as a function of the condition (figurative congruent,
figurative incongruent, figurative control, literal congruent, literal incongruent, literal control).
The baseline was 100 ms before the onset of the target word. The epoch ranged just as the
average ERPs from -100 ms to 900 ms. The ERP data were analyzed separately for lateral, left
and right, midline electrodes, and from anterior to posterior regions.
LME analysis was used for all the electrodes, which included three levels of context (congruent
vs incongruent vs. control), two levels of condition (figurative vs. literal), three levels of
laterality (left vs. midline vs. right), and three levels of region (frontal vs. central vs.
parietal). The following levels of regions and laterality were computed: frontal left: Fp1, AF7,
AF3, F1, F5, F7; central left: FT7, FC5, FC3, FC1, C1, C3, C5, T7; posterior left: TP7, CP5,
CP3, CP1, P1, P3, P5, P7, P9, PO7, PO3, O1; frontal midline: Fpz, AFz, Fz; central midline:
FCz, Cz; posterior midline: Pz, POz, Oz, Iz; frontal right: FP2, AF8, AF4, F2, F4, F6, F8; central
right: FT8, FC6, FC4, FC2, C2, C4, C6, T8; posterior right: TP8, CP6, CP4, CP2, Ps, P4, P6, P8,
P10, PO8, PO4, O2.
First, we started by removing all peak deflections that were larger than 3.5 SD above the mean
or larger than +/-160 µV from further analyses. Second, the LME was used where the data were
entered, with context (congruent vs incongruent vs. control), condition (figurative vs. literal),
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laterality (left vs. midline vs. right), and anterior-posterior region (frontal vs. central vs. parietal)
as within-subject variables. The data for N400 and P600 will be reported in the sections to
follow. Figure 3 below, shows the brainwaves recorded for the time epoch of -100 to 900 ms for
the selected electrodes in the left frontal, central, and posterior region, for both figurative and
literal targets in the congruent, incongruent, and control sentence conditions.
4.2.4.1. The N400 data: Omnibus analysis
The Omnibus LME was used to analyze the N400 data. There was a main effect for condition,
F(1, 6013) = 4.71, p < 0.05, for context, F (2, 6013) = 4.39, p < 0.05, region, F(2,
6013) = 50.04, p < 0.0001, and laterality,(F(2, 6013) = 15.67, p < 0.0001. There was a
significant two-way interaction between condition and context, F(2, 6013) = 48.36, p < 0.0001,
and between context and region, F(4, 6013) = 4.48, p < 0.005. There was a marginally
significant interaction between condition and laterality, F(2, 6013) = 2.29, p = 0.10. Finally, a
three-way interaction between condition, context and region, F(4, 6013) = 2.66, p < 0.05, and
condition, context and laterality, F(4, 6013) = 2.38, p = .05, showed to be statistically
significant.
First of all, data showed that congruent literal targets elicited a significantly smaller N400
amplitude (2.59 µv) in comparison to congruent figurative targets (.44 µv), F(1, 6013) = 37.79, p
< 0.0001. This means that idiom literal meanings are easier to process at this early stage of
idiomatic language comprehension. Interestingly, incongruent literal targets elicited a smaller
N400 (2.99 µv) than incongruent figurative targets (1.47 µv), F(1, 6013) = 18.84, p < .0001. We
can conclude that, at 400 ms after the stimulus onset, the idiomatic expressions are being
processed literally, no matter if literal meanings are congruent or incongruent with the intended
context of the sentence (see Table 5).
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The two-way interaction between context and region was significant. Even though the N400
amplitude was elicited in all regions, it was the largest in the posterior region. This is where the
stimuli were significantly easier to process following the control context than the congruent
context (3.85 µv vs. 2.10 µv, (F(2, 6013) = 15.33, p < 0.0001. Target stimuli were more difficult
to process in the frontal and central brain regions. The results confirm past research that the
N400 is mainly distributed over the centro-parietal and posterior regions showing brain
activation in these areas (Kutas & Delong, 2008; Kutas & Federmeier, 2011; Midgley et al.,
2009; Osterhout et al., 2004). In the control context, there was no relationship between the
control sentence and the target meaning and so there was no relatedness or meaningfulness. The
targets seemed easier for the participants to respond to than in the congruent context, in which
the target had to be meaningfully integrated into the preceding sentence before making the
correct decision. The latter part required more thought before making a decision.
As reported above, a significant three-way interaction between condition, context, and region
was also obtained for the N400 elicited in reaction to literal and figurative targets when followed
by congruent, incongruent, and control sentence context. This occurred for almost all the regions
and conditions. An explanation for this might be due to targets being processed differently as a
function of the anterior-posterior variable. In fact, the data showed a pattern that the largest
amplitude of the N400 was elicited in the following order: frontal region, central, and then the
posterior regions. This pattern showed to be the same for literal and figurative targets displayed
after congruent, incongruent, and control sentence conditions. For instance, when a figurative
target was presented after a congruent-figurative context sentence, the N400 had the smallest
amplitude in the posterior region (1.13 µv), larger in the central region (.19µv) and the largest in
the frontal region (-.02µv), F(1, 6013) = 10.39, p < 0.005.
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Figurative activation in the left frontal region

Literal activation in the left frontal region

Figurative activation: left central region

Literal activation: left central region

Figurative activation: left posterior region

Literal activation: left posterior region

Figure 3. Figurative and literal targets elicit an N400 effect on left side.
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Figurative activation: Midline frontal region Literal activation: Midline frontal region

Figurative activation: Midline central region

Figurative activation: Midline posterior region

Literal activation: Midline central region

Literal activation: Midline posterior region

Figure 3a. Figurative and literal targets elicit an N400 effect on midline.
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Figurative activation: left frontal region

Figurative activation: left central region

Figurative activation: left posterior region

Literal activation: left frontal region

Literal activation: left central region

Literal activation: left posterior region

Figure 3b. Figurative and literal targets elicit a P600 effect on left side.
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Figurative activation: midline frontal region

Literal activation: midline frontal region

Figurative activation: midline central region

Literal activation: midline central region

Figurative activation: midline posterior region

Literal activation: midline posterior region

Figure 3c. Figurative and literal targets elicit a P600 effect on midline.
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Table 5
N400 mean amplitude: Condition and context type.
Condition
Context Type
Mean
Figurative
Congruent
0.44
Control
3.18
Incongruent
1.47
2.59
Literal
Congruent
Control
0.83
Incongruent
2.99

Std. Error
0.91
0.91
0.91
0.91
0.91
0.91

The same occurred for literal targets when they were presented after congruent-literal context
sentences. The N400 amplitude was the smallest in the posterior region (3.06 µv), larger in the
central region (2.41µv), and the largest in the frontal region (2.28µv). This pattern is also true for
figurative targets when preceded by incongruent, literal-biasing, sentence context. The N400
amplitude was gradually increasing from the posterior (3.36 µv), through central (.89 µv) to the
frontal region (.17 µv). For figurative targets following control sentence context for figurative
targets, the N400 amplitude also progressively increased in the posterior (4.62µv), central
(.2.74µv), and frontal regions (2.2µv). The same occurred for literal targets following control
sentence context for literal targets in the posterior (3.08µv), central (.28 µv), and frontal regions
(-88 µv).
Even though the N400 primarily focuses on the centro-parietal and posterior component, the
task employed in the current study might have elicited a larger than typical frontal response.
Maybe this occurred because the task involved suppression of the potentially available, but
inappropriate context and ambiguous secondary meaning of the idiom. In fact, fMRI studies
have shown prefrontal activation when the task requires response inhibition (Cieślicka, 2015;
Kroll et al., 2008: Osterhout et al, 2004).
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Finally, laterality showed a significant main effect as well as a three-way interaction (condition
x context x laterality). Results indicated that the left brain regions elicited a more negative N400
response than the right and midline regions. The data were the same across all conditions and all
context types. Laterality was expected to show a main effect; therefore, separate LME analysIs
were conducted for the left, midline, and right electrodes. The main findings are reported below.
4.2.4.2. The N400 data: The left electrodes
The left electrodes used for this experiment were frontal left, Fp1, AF7, AF3, F1, F5, F7,
central left, FT7, FC5, FC3, FC1, C1, C3, C5, T7, and posterior left, TP7, CP5, CP3, CP1, P1,
P3, P5, P7, P9, PO7, PO3, O1. A LME analysis was conducted on the left electrodes with the
following variables: Condition (figurative vs. literal), Context Type (congruent vs. incongruent
vs. control), and Region (frontal, central, posterior). The analysis revealed the main effect of
context, F(2, 2534) = 8.01, p < 0.001, condition, F(1, 2534) = 15.28, p < 0.001, and region, F(2,
2536) = 36.63, p < 0.001. In addition, there was a significant two-way interaction between
condition and context, F(2, 2534) = 45.12, p < 0.001, a marginally significant interaction
between context and region, F(4, 2534) = 2.34, p = .053, and a significant three-way interaction
between condition, context, and region, F(4, 2534) = 2.68, p < 0.05.
Descriptive statistics for the mean amplitudes obtained for figurative and literal targets
displayed after congruent, incongruent, and control context conditions are summarized in
Table 6 and presented in a bar chart in Figure 4.
Overall, as can be seen in the table and from the graph, figurative targets elicited a significantly
larger (i.e., more negative) N400 amplitude than literal targets, both in the congruent, F(1, 2534)
= 29.83, p < 0.001, and incongruent, F(1, 2534) = 45.86, p < 0.001, context conditions. This
means that at this stage of language processing, figurative targets were still difficult to integrate
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with the preceding sentence, and idiomatic expressions were most likely understood at the literal
level. This makes a lot of sense because, regardless of what the contextual bias is, the figurative
meaning of the idiom was not available at that time, and was more difficult to meaningfully
integrate with the preceding sentence than its literal meaning. There was an interesting finding
that occurred in the control condition, in which figurative targets showed to be easier to process

Table 6
N400 left side mean amplitude: Context type and condition.
Condition
Context Type
Mean
Figurative
Congruent
-0.54
Control
2.63
Incongruent
0.18
1.65
Literal
Congruent
Control
0.45
Incongruent
2.89

Std. Error
0.83
0.83
0.83
0.83
0.83
0.83

3.5
3

AMPLITUDE

2.5
2
1.5
Figurative
1

Literal

0.5
0
-0.5
-1

Congruent

Incongruent

Control

CONTEXT TYPE

Figure 4. N400 mean amplitude for left side: Target and context types.

76
than literal ones, F(1, 2534) = 29.83, p < 0.001. The level of difficulty in processing figurative
vs. literal targets in congruent and incongruent sentence conditions derived from the
simultaneous availability of literal and figurative meanings of ambiguous idiomatic expressions.
We can conclude that literal meanings are more conspicuous and easier to integrate with the
preceding idiom than figurative ones. Just like the omnibus analysis demonstrated, the
dependent variable, mean amplitude of N400 varied significantly as a function of the
independent variable, the region. Table 7 and bar chart in Figure 5 summarize these effects.

Table 7
N400 left side mean amplitude: Region and context type.
Context
Region
Mean
Congruent
Central
0.06
Frontal
0.27
Posterior
1.35
Control
Central
0.81
Frontal
0.41
Posterior
3.4
Incongruent
Central
0.96
Frontal
0.89
Posterior
2.76

Std. Error
0.87
0.87
0.83
0.87
0.88
0.83
0.87
0.88
0.83

There was no statistically significant difference between amplitudes elicited for congruent,
incongruent, and control sentence conditions in either frontal or central regions. However, in the
posterior region, all three context conditions elicited significantly different N400 amplitudes.
For the control context, it had the smallest N400 amplitude (3.40µv); for the incongruent context,
there was a larger amplitude (2.76µv); the congruent sentence context obtained the largest one,
F(2, 2534) = 13.51, p <0.001. In the control context, no relationship existed between the target
itself and the preceding sentence. Therefore, these results indicate that it was easier for the
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participants to respond to targets following the control context than to respond to targets
following incongruent/congruent idiomatic sentences. Congruent targets presented a great level
of difficulty. This may be attributed to either the obligatory literal or direct figurative activation
of the idioms’ meaning. For example, as in He slipped on the wet floor and as he was falling
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Figure 5. N400 left side mean amplitude: Region and context type.

down he kicked the bucket, the congruent target (WATER) would elicit a larger N400 amplitude,
as the literal-related meaning is incompatible with the automatically activated figurative sense of
the idiom that has been retrieved as a chunk. This demonstrates that in some circumstances, the
congruent meanings are more likely to be more difficult than literal ones. It is the same for
idioms that are initially understood in a literal sense, even when context biases the idiom’s
dominant figurative meaning (e.g. as in The old man was very sick and finally he kicked the
bucket), where the congruent figurative target (DIE) will be more difficult to process and will
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elicit a larger N400 amplitude than the literal target WATER. WATER would be more
compatible with the salient literal meaning if this meaning is indeed activated initially. The
differences in the N400 amplitude elicited by figurative and literal targets are summarized in
Table 8 and Figure 6.
The omnibus analysis showed that, for the left electrodes, the N400 effect was significantly
larger in the frontal region for figurative targets following both congruent and incongruent, and

Table 8
N400 left side mean amplitude: Context type and condition and region.
Condition

Context Type

Region

Mean

Figurative

Congruent

Central
Frontal
Posterior
Central
Frontal

-1.21
-0.85
0.36
1.98
1.96

Std.
Error
0.95
0.94
0.88
0.95
0.94

Posterior
Central
Frontal

3.96
-0.39
-1.03

0.88
0.95
0.94

Posterior
Central
Frontal
Posterior
Central
Frontal

1.96
1.24
1.38
2.33
-0.36
-1.14

0.88
0.95
0.94
0.88
0.95
0.94

Posterior
Central
Frontal
Posterior

2.84
2.31
2.8
3.56

0.88
0.95
0.94
0.88

Control

Incongruent

Literal

Congruent

Control

Incongruent
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control context conditions, compared to the posterior region. As previously mentioned, the
results may relate to the role of prefrontal lobes and the executive function in suppressing
contextually inappropriate ambiguous meanings of the language material being
processed. Similarly, the pattern can be observed for literal targets as well. The N400 amplitude
is significantly smaller in the posterior region than in the frontal region for literal targets
following congruent, incongruent, and control sentence conditions (see Table 8). The most
important finding from this three-way interaction between context, condition, and region was
that, in all regions, when comparing the N400 wavelengths in the figurative and literal targets

5
4

AMPLITUDE

3
2

Front
Central

1

Posterior
0
Congruent

Incongruent
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Figure 6. N400 left side mean amplitude: Context type and condition and region for figurative
targets.

for both congruent and incongruent conditions, the N400 was significantly larger with the
figurative targets. In the frontal regions, figurative targets had a larger N400 than literal targets
in the congruent (see Table 8), F(1, 2534) = 9.2, p < 0.005, and incongruent, F(1, 2534) = 9.2, p
< 0.005 conditions. In the central regions, the figurative target also had a larger N400 than the
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Figure 7. N400 left side mean amplitude: Region and context type for literal targets.

literal target in congruent, F(1, 2534) = 9.7, p < 0.005, and incongruent, F(1, 2534) = 12.67, p <
0.001, conditions. Lastly, in the posterior region, the figurative target also elicited a large N400,
as compared to the literal target, in congruent, F(1, 2534) = 11.84, p < 0.005, and incongruent,
F(1, 2534) = 7.89, p < 0.01 conditions (see Table 8). These differences can be seen in the Figure
8. The N400 results for figurative targets are represented as the blue and grey bars and the literal
targets are represented as orange and yellow bars. The blue and grey sites are larger than the
yellow and orange sites in all three areas of the brain and on both congruent and on incongruent
conditions.
Overall, the data presented in the graph show that figurative targets were more difficult to
process than literal targets. This seems to indicate that the figurativeness of the idiom was more
influential than congruency in affecting the patterns of the brain data in this time window.
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Figure 8. N400 left side mean amplitude data: Region and congruency for figurative and literal
targets.

Additionally, literal meanings of idioms were strongly activated, which equaled easier
processing, regardless of whether or not the idiom was meant figuratively or literally.
4.2.4.3. The N400 data: The midline electrodes
LME analysis was next conducted on the midline electrodes (frontal midline: Fpz, AFz, Fz;
central midline: FCz, Cz; posterior midline: Pz, POz, Oz, Iz), with condition (figurative vs.
literal), context (congruent vs. incongruent vs. control), and region (frontal, central, posterior) as
fixed variables, and subjects as random variables. The analysis revealed the main effect of
region a main effect of region, F(2, 929) = 14.61, p < 0.001, and a significant two-way
interaction between condition and context, F (2, 928) = 11.59, p < 0.001. No other main effects
or interactions were significant. As was the case for left side electrodes and for the midline
analysis, the frontal region evoked a significantly larger N400 amplitude than the central or the
posterior region, implying increased activity in the prefrontal cortex associated with processing
ambiguous information.
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The midline analysis also revealed the same results as those obtained for the left-side electrode.
Figurative targets posed more processing difficulty and thus evoked larger a N400 amplitude
than literal targets for both the congruent, F(1, 928) = 6.75, p < 0.05, and incongruent, F(1,
2534) = 5.13, p < 0.05 conditions, as seen in Table 9 and Figure 9. Once again, the data
correlate with the hypothesis that idiomatic expressions are initially processed only literally. The
literal meaning is available faster than figurative meaning, regardless of contextual fit.
4.2.4.4. The N400 data: The right electrodes
LME analysis was conducted next on the right side electrodes (frontal right: FP2, AF8, AF4,
F2, F4, F6, F8; central right: FT8, FC6, FC4, FC2, C2, C4, C6, T8; posterior right: TP8, CP6,

Table 9
N400 midline mean amplitude: Condition and context type.
Condition
Context
Mean
Figurative
Congruent
1.29
Control
3.88
Incongruent
1.79
Literal
Congruent
3.15
Control
1.39
Incongruent
3.41

Std. Error
1.1
1.1
1.1
1.1
1.11
1.1

CP4, CP2, Ps, P4, P6, P8, P10, PO8, PO4, O2), where the fixed variables were condition
(figurative vs. literal), context (congruent vs. incongruent vs. control), and region (frontal,
central, posterior) once again. There were also similar results obtained in this analysis compared
to the midline electrodes, with the significant main effect of region, F(2, 2519) = 17.23, p <
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Figure 9. N400 midline mean amplitude: Condition and target type.

0.001, and a marginally significant main effect of context, F(2, 2519) = 2.46, p = 0.09, as well
as a significant two-way interaction between condition and context, F(2, 2519) = 18.78, p <
0.001. The case for the left side and midline electrodes was also present in the analysis for the
right side electrodes, resulting in the frontal region evoking a significantly larger N400 amplitude
than the central or the posterior region.

Table 10
N400 right side mean amplitude: Condition and context type.
Condition
Context
Mean
Figurative
Congruent
0.57
Control
3.02
Incongruent
2.44
Literal
Congruent
2.99
Control
0.65
Incongruent
2.67

Std. Error
1.03
1.03
1.03
1.03
1.03
1.03
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Figure 10. N400 right side mean amplitude: Condition and context type.

The right side electrodes showed figurative targets to show larger N400 amplitude than literal
targets, again consistent with the results obtained for the left-side and midline electrodes
analysis. This difference was significant only for the congruent context condition, (see Table 10)
F(1, 2519) = 19.01, p < 0.001. In the incongruent context conditions, the N400 amplitude
elicited by figurative and literal targets did not differ significantly; whereas in the control
condition figurative targets were actually easier to process than literal ones, F(1, 2519) = 18.47,
p < 0.001. Greater ease of processing for congruent literal than congruent figurative targets in
the right hemisphere confirms the left and midline electrodes data which imply that literal
meanings of idioms are available faster than figurative meanings during the early stages of
lexical processing. See Table 10 and Figure 10.
There are a number of important findings the N400 data show. First, the anterior-posterior
region seems to have a significant effect: the frontal region elicits a larger N400 than the central
or posterior regions. This can be attributed to the necessity to suppress contextually
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inappropriate meaning when processing literally plausible (ambiguous) idioms, because the
frontal lobe has been associated with these kinds of tasks (Sanders & Neville, 2003). Secondly,
it has been determined that figurative targets elicit a larger N400 across all regions of the brain
and in both congruent and incongruent states (left side and midline) or only in congruent states
(right side electrodes) than literal targets. These results suggest that idiomatic expressions are
initially processed literally, regardless of the context; thus, this suggests that literal targets are
easier to be interpreted as meaningfully related to the idiom, even if it is not an actual literal
target.
4.2.4.5.. The P600 data: the left side electrodes
The LME analysis was conducted on the left electrodes, with condition (figurative vs. literal),
context (congruent vs. incongruent vs. control), and region (frontal, central, posterior) as fixed
variables and subjects as random variables. This analysis revealed a marginally significant main
effect of context, F(2, 2534) = 2.71, p = 0.07, a significant main effect of region, F(2, 2536) =
8.03, p < 0.001, as well as a significant three-way interaction between condition, context, and
region, F(4, 2534) = 3.42, p < 0.01. The anterior-posterior variable affected the P600 amplitude,
just as was seen with the N400 data; however, the region differences recorded for the P600 were
in the opposite direction. Moreover, the P600 amplitude was the largest in the posterior region
(3.2µv), compared to the central and frontal regions (1.99µv and 2.39µv, respectively). This
suggests that when reaching 600 ms of target processing, the frontal activity is no longer present,
which further suggests that the language processing mechanism has managed to suppress the
inappropriate meanings. The data from the two-way interaction between condition and context
are summarized in Table 11 and Figure 11.
Moreover, at 600 ms after the target presentation, there was a smaller P600 component,
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Table 11
P600 left side mean amplitude: Condition and context type.
Condition
Context
Mean
Figurative
Congruent
1.96
Control
3.67
Incongruent
1.86
Literal
Congruent
3.39
Control
0.5
Incongruent
3.7

Std. Error
1.03
1.03
1.03
1.03
1.03
1.03

meaning the figurative targets were easier to process than literal ones in both the congruent, F(1,
2534) = 9.99, p < 0.005, and incongruent condition, F(1, 2534) = 16.58, p <0.001. This is the
Moreover, at 600 ms after the target presentation, there was a smaller P600 component, opposite
of what was determined with the N400 data, where the N400 was larger in figurative items in
both congruent and incongruent condition. These results suggests that by 600 ms, the language
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Figure 11. P600 left side mean amplitude: Condition and context type.
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processing mechanism has moved to the salient figurative meaning of the idiom, making these
targets easier to process than literal ones. The descriptive data for the three-way
interaction between condition, context, and meaning are summarized in Table 12 and presented
graphically in Figure 12.

Table 12
P600 left side mean amplitude: Condition, context type, and region.
Condition
Figurative

Context
Congruent

Control

Incongruent

Literal

Congruent

Control

Incongruent

Region
Central
Frontal
Posterior
Central
Frontal
Posterior
Central
Frontal
Posterior
Central
Frontal
Posterior
Central
Frontal
Posterior
Central
Frontal
Posterior

Mean
1.11
2.39
2.37
3.36
4.03
3.63
1.12
1.7
2.75
2.86
3.67
3.64
0.15
-1.23
2.58
3.29
3.77
4.06

Std.
Error
1.15
1.14
1.08
1.15
1.15
1.08
1.15
1.15
1.08
1.15
1.14
1.08
1.15
1.15
1.08
1.15
1.14
1.08

When both literal and figurative targets were presented in the incongruent sentence conditions,
the largest P600 effect was recorded in the posterior region, as compared to the central and
frontal regions (see Table 12). The grey bar in Figure 13 reflects the larger P600 for incongruent
and literal targets in the posterior region. Conversely, when having both literal and figurative
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targets presented in the congruent sentence conditions, the P600 was comparable in both
posterior and frontal regions. Both the posterior and frontal regions were significantly different
from the P600 amplitude evoked in the central region (see Table 12). The P600 amplitude
recorded for incongruent condition in the posterior region is expected because these results show
consistency with this amplitude being a centro-parietal positivity. Furthermore, the amplitude
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Figure 12. P600 left side for figurative targets: Context type and region.

recorded in the frontal regions can be associated with the fact that idioms presented in this study
were ambiguous, which could have led to an increase in frontal activity. Moreover, when
comparing amplitudes for the figurative and literal P600 effect, figurative targets evoked a
smaller P600 than literal targets. This was seen in all conditions and regions, except for the
frontal region in the congruent condition. This comparison is graphically presented in the Figure
14 below, summarizing the amplitudes evoked by figurative and literal targets in both
incongruent and congruent conditions and separated by regions of the brain. This figure shows
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Figure 13. P600 left side for literal targets: Condition, context, and region type.

that in the frontal region, figurative targets elicited a smaller P600 than literal targets in
congruent, F(1, 2534) = 2.36, p = 0.1, and incongruent, F(1, 2534) = 6.20, p < 0.05
conditions. Also, in the central region, the P600 amplitude elicited for figurative targets
was smaller than for literal targets (for the congruent condition, F(1, 2534) = 4.2, p < 0.05, for
the incongruent condition, F(1, 2534) = 6.33, p < 0.05. Lastly, the same was seen in the
posterior region, where figurative targets elicited a smaller P600 response than literal targets, in
both congruent, F(1, 2534) = 3.85, p = 0.05, and incongruent, F(1, 2534) = 4.01, p < 0.05 context
conditions. Figure 14 shows that the grey and blue bars, representing the figurative incongruent
and congruent targets, respectively, are always shorter than the orange and yellow bars,
representing the literal congruent and incongruent targets, respectively. As discussed in the
previous section, the opposite was found for the N400 effect, where the figurative targets elicited
a larger amplitude than the literal ones. The P600 data confirms the hypothesis that, after 600ms,
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the figurative meaning of the idiom would be recognized, making the figurative meaning of the
phrase more salient.

4.5
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1
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0
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Central

Posterior
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Figure 14. P600 mean amplitude for figurative and literal: Region and congruency.

4.2.4.6.. The P600 data: Midline electrodes
The Mixed Linear Effects analysis was conducted next on the midline electrodes with
condition (figurative vs. literal), context (congruent vs. incongruent vs. control), and region
(frontal, central, posterior) as fixed variables. The analysis revealed the main effect of context, F
(2, 974) = 4.73, p < 0.005, and a significant two-way interaction between condition and context,
F(2, 974) = 11.98, p < 0.001. No other main effects or interactions were significant.
Table 13 and Fig. 15 show that the pattern of the data reported for the midline electrodes is
similar to that in the left side electrodes; however, the effects are less pronounced. Accordingly,
figurative targets elicited a marginally smaller P600 amplitude than literal targets, in the
incongruent context, F(1, 974) = 3.24, p = 0.07, and a comparable P600 effect in the congruent
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context, F(1, 974) = 1.59, p = 0.2. Interestingly, figurative targets were more difficult to process
in the control condition than literal targets, F(1, 974) = 19.76, p < 0.001.

Table 13
P600 midline mean amplitude: Condition and context type.
Condition
Context
Mean
Figurative
Congruent
4.53
Control
5.08
Incongruent
3.7
Literal
Congruent
5.51
Control
1.62
Incongruent
5.1

Std. Error
1.2
1.2
1.2
1.2
1.2
1.2
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Figure 15. P600 midline mean amplitude: Condition and context type.

4.2.4.7. The P600 data: Right side electrodes
The Mixed Linear Effects analysis was next conducted for the right side electrodes, where the
fixed variables were condition (figurative vs. literal), context (congruent vs. incongruent vs.
control), and region (frontal, central, posterior). The Mixed Linear Effects analysis showed a
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significant main effect of condition, F(1, 2527) = 4.78, p < 0.05, a significant main effect of
context, F(2, 2527) = 13.87, p < 0.001, as well as a significant two-way interaction between
condition and context, F(2, 2527) = 7.68, p < 0.001. The two-way interaction between condition
and context is summarized in Table 14 and illustrated in Figure 16.
The table and figure show that, even though there was no significant difference between
figurative and literal targets in the congruent, F(1, 2527) = 1.4, p = .24, and incongruent, F(1,

Table 14
P600 right side mean amplitude: Condition and context type.
Condition
Context
Mean
Figurative
Congruent
4.14
Control
3.62
Incongruent
4.22
Literal
Congruent
4.89
Control
0.92
Incongruent
3.78

Std. Error
1.22
1.22
1.22
1.22
1.22
1.22

6

AMPLITUDE
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0
Congruent

Incongruent

Control

CONTEXT TYPE

Figure 16. P600 right side mean amplitude: Condition and context type.
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2527) = 0.48, p = .49, sentence contexts, figurative targets were more difficult to process in the
control condition than in the literal target condition, F(1, 2527) = 18.21, p < 0.001 (see Table
14). Overall, the data from the P600 analysis shows that, at 600 ms, figurative meanings were
easier to process than literal meanings, and the effect is greater in the left hemisphere. This
seems to correlate with the understanding that the left hemisphere is primarily involved in
linguistic processing. When comparing the N400 and P600 results, we can determine that the
N400 data is the opposite of the P600 data, where literal targets result in a smaller N400 response
than the figurative, regardless of congruency.
4.3. Discussion
This study focused on recording N400 and P600 ERPs measuring the literal and figurative
meaning activation of target phrases in congruent, incongruent, and control sentence contexts.
Congruent and incongruent sentences consisted of phrases that were either commonly figurative
or literal, salient or less salient, respectively. It was hypothesized that Spanish-English
bilinguals, dominant in English, would have smaller N400 and P600 wavelengths for
incongruent figurative phrases than for incongruent literal phrases. Because idiom’s figurative
meaning is more salient for a bilingual who is dominant in English, this would indicate that it is
more strongly coded in the mental lexicon and more readily available, even if the idiom is used
in a literal context. Due to a shortage of Spanish dominant bilinguals, we were unable to test if
this holds true for Spanish dominant participants. Only three participants were Spanish dominant
bilinguals, which was not enough to statistically verify our hypothesis.
The results of the study only partially support the research predictions. They clearly show a
difference between the N400 (earlier lexical processing) and the P600 (later lexical processing,
contextual integration) data. More specifically, the results obtained for the N400 data show that
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there was a smaller N400 amplitude with the literal targets than the figurative targets in both the
congruent and incongruent conditions. The results showed that the figurative targets are more
difficult to process than the literal targets between the time window of 300 ms and 500 ms.
These data can be interpreted to show that idiom phrases are initially processed in a word-byword fashion, indicating that the literal meaning of the idiom phrase is processed automatically,
even with the context of the idiom phrase biased to have a figurative meaning. The data for the
N400 are consistent with the Configuration Model (Cacciari & Tabossi, 1988), which states the
literal meaning of idioms is automatically activated, at least until the idiom’s key word is
recognized and the idiom can be retrieved as a whole from the mental lexicon. The data
presented are also consistent with the Literal Salience Model (Cieślicka, 2006a), under which the
literal meanings of idioms get automatically activated, no matter the contextual bias.
Conversely, the data recorded for the P600 component are consistent with Giora’s (2002, 2003)
Graded Salience Hypothesis, which predicts that salient meaning is automatically activated,
regardless of context. The results showed that salient figurative meanings were most strongly
activated at the time window of 600 ms, and these targets evoked a smaller P600 response than
literal targets, even when figurative meaning was not intended by the contextual bias. The brain
potentials evoked between 500 ms and 900 ms for figurative targets were significantly smaller,
which indicates that processing was easier in the figurative context than the literal, for both the
congruent and incongruent conditions, across the entire anterior-posterior region.
The anterior-posterior effect was another major finding. This effect demonstrated increased
activity in the frontal region in the 300-500 ms time window and posterior region in the 500-900
ms time window. These data are consistent with the literature presented earlier arguing for an
increased frontal lobe activity when problem solving and dealing with lexically ambiguous items
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while simultaneously inhibiting a contextually inappropriate meaning. This increased frontal
lobe activity can be viewed to reflect the inhibition mechanism needed to be engaged in order to
successfully process the linguistic material presented. There was, also, increased posterior
activation for the P600, which is consistent with the location of the component as a centroparietal activity. By 600 ms, the initial ambiguity is solved, so engagement of the frontal lobe is
no longer needed.
Overall, the data showed a dynamic interplay of literal (early processing) and figurative (late
processing) meanings of the idiom phrases. The electrophysiological data complimented the RT
data showing the importance of combining both behavioral and electrophysiological measures.
Using both ERP and RT data helped us understand idiom processing in its entirety. The RT data
reported shorter RTs with figurative phrases than with literal phrases, meaning there was priority
with figurative meanings. However, the ERP data reflects that literal and figurative meaning
activation is dependent on timing. At the 400 ms time window, there is literal processing of
idioms’ constituent words, no matter the contextually preceding bias. On the other hand, at the
600 ms time window, there is a figurative processing of idioms, indicating that the figurative
meaning is retrieved from the mental lexicon. Because of this the figurative-related targets are
more easily processed than the literal-related targets. Priority of salience over context (i.e.,
smaller or bigger N400 or P600 amplitude as a function of condition: figurative vs literal),
regardless of whether this meaning is contextually congruent or incongruent, provides a very
strong support for the Graded Salience Hypothesis, under which salience will always take
priority over context.
4.4. Conclusion
Overall, the use of ERPs for studying figurative language use was the major focus of this
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project. The literature presented dealt with ERP components used in different areas of research,
specifically with ERPs in language processing studies. Since bilinguals were a key target in the
study described here, reviewing literature on the use of ERPs in second language or bilingual
processing was also crucial to this study. Specific attention was given to the N400 and P600
components, since they were the components used in this study. Moreover, the thesis reviewed
different theories and models explaining bilingual processing, such as the Revised Hierarchical
Model (Kroll & Stewart, 1994).
Because the study focused on bilingual processing of idiom phrases, the relevant research
devoted to idiom processing was summarized in chapter 4. First, research was presented on
monolingual idiom processing, which indicated that idiom processing is complex and that
idiomatic phrases constitute a heterogeneous category of linguistic expressions. Next, idiom
processing in bilingual learners was presented, which indicated that there were still many aspects
of idiom processing in bilinguals that were new and not explored. In addition, different models
of idiom processing were reviewed, such as the Idiom List Hypothesis (Bobrow & Bell, 1973).
Lexical Representation Hypothesis (Swinney & Cutler, 1979) and Graded Salience Hypothesis
(Giora, 2002). Those models served as the theoretical framework for the hypothesis of the
current study, which measured ERPs in the course of processing idiomatic language by
bilinguals.
We hypothesized that when processing English idiomatic expressions, Spanish-English
bilinguals’ dominant in Spanish would process these phrases literally first, since the literal
interpretations would be more readily accessible in their mental lexicon. Since the number of
Spanish-English bilingual participants was too small, those predictions could not be verified. On
the other hand, for Spanish-English bilinguals dominant in English, the figurative meaning
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should become available more easily, as those bilinguals are fluent and familiar with idiomatic
expressions. This hypothesis was indeed confirmed in our behavioral (RT) data, which showed
faster processing of figurative targets than literal targets when idioms were used in sentences
biasing their figurative meaning. In addition, figurative targets were processed as fast as literal
ones in the literal-biasing context, despite the fact that they were incongruent with the intended
(literal) meaning of the idiom. The fact that incongruent (figurative) targets got activated
similarly strongly to the congruent (literal) targets clearly support primacy of salience over
congruency and contextual influence, which is the major premise of the Graded Salience
Hypothesis.
With regard to the electrophysiological data, the following two hypotheses were formulated:
1) For English-dominant bilinguals, figurative targets, which are more salient, should
evoke smaller N400 and P600 than literal targets, even in the incongruent context.
2) For Spanish-dominant bilinguals, the opposite should be true, namely, smaller N400
and P600 than figurative targets, even in incongruent context.
As was the case with the behavioral data, due to lack of a sufficient number of Spanishdominant participants, the latter hypothesis could not be verified and we focused on Englishdominant bilinguals only. For those bilinguals, since the figurative meaning of the phrase is
more salient, it should be more readily accessible in the mental lexicon than the literal meaning
and hence evoke smaller components of the N400 and P600. The data, however, only reflected a
partial support for this hypothesis. The data reflected that, no matter the salience or congruency
of the idiom phrase, the idiom would first be processed literally and then figuratively,across all
context and condition types.
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APPENDIX A
LANGUAGE BACKGROUND QUESTIONNAIRE
Please complete this short questionnaire. If you have already completed it, please inform
the
Investigator:_________________________
* Required
1. 1a. Participant Number *______________________
2. 1b. Experiment Name *________________________
3. 1c. Investigator *______________________________
4. 1d. Age *___________________________________
5. 1e. Gender *_________________________
6. 1f. Native Country *_________________________
7. 1g. First Language *________________________
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
8. 1h. Second Language *____________________
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
9. 2. Where did you learn your second language? *
Mark only one oval.
Home
School
Both (School and Home)
Friends
Day Care
10. 3. At what age did you first learn English? *
Mark only one oval.
0-5 years
6-9 years
10-15 years
16 years and up
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11. 4. At what age did you first learn Spanish? *
Mark only one oval.
0-5 years
6-9 years
10-15 years
16 years and up
12. 5. At what age did you feel comfortable speaking English? *
(If you still do not feel comfortable, please check "not yet").
Mark only one oval.
0-5 years
6-9 years
10-15 years
16 years and up
Not Yet
13. 6. At what age did you feel comfortable speaking Spanish? *
(If you still do not feel comfortable, please write "not yet").
Mark only one oval.
0-5 years
6-9 years
10-15 years
16 years and up
Not yet
14. 7. Which language do you predominantly use at home? *
Mark only one oval.
Spanish
English
Both (Spanish & English)
Other
15. 8. When doing math in your head (such as multiplying 243 x 5), which language do you
calculate the numbers in? *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other

16. 9. If you have a foreign accent, which language(s) is it in? *
Mark only one oval.
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I speak Spanish with an English accent
I speak English with a Spanish accent
No accent in either Spanish or English
Accent in both languages
17. 10. If you had to choose which language to use for the rest of your life, which language
would it be? *
Mark only one oval.
Spanish
English
18. 11. How many years of schooling did you have in Spanish *
(primary through university)
Mark only one oval.
1-6 years
7 and more years
0 years
19. 12. How many years of schooling did you have in English? *
(primary through university)
Mark only one oval.
1-6 years
7 and more years
0 years
Language Questionnaire
20. 13a. Do you feel that you have lost any fluency in a particular language? *
If yes, which one?
Mark only one oval.
Spanish
English
I haven't lost fluency in Spanish or English
21. 13b. At what age did you loose Fluency? *
Mark only one oval.
0-5 years
6-9 years
10-15 years
16 years and up
N/A

22. 14. What country/region do you currently live in? *
Mark only one oval.
Spanish-speaking
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English-speaking
Other
23. 15. Language(s) spoken with parents more frequently? *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
24. 16. Language(s) spoken with family members (e.g., siblings) more frequently? *
Mark only one oval.
Spanish
English
Both (Spanish & English)
Other
25. 17. Language(s) spoken with friends more frequently? *
Mark only one oval.
Spanish
English
Both (Spanish & English)
Other
26. 18a. I Dream in: *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
27. 18b. I swear (use obscenities) in: *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other

28. 18c. Poetry makes more sense in: *
Mark only one oval.
Spanish
English
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Both (Spanish and English)
Other
29. 18d. Humor is funnier in: *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
30. 18e. To really insult someone I use: *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
31. 18f. I listen to music in: *
Mark only one oval.
Spanish
English
Both (Spanish and English)
Other
32. 19. On a 1-7 scale, rate the extent to which you mix your two languages, on a typical day
*
(where 1 = I never mix languages and 7 = I mix languages all the time).
Mark only one oval.
1234567
I never mix
languages
I mix languages all
the time
33. 20a. Estimate your usage of Spanish on a 1-7 scale, on a typical day *
(where 1 = Use Spanish very little, and 7 = Use Spanish all the time).
Mark only one oval.
1234567
Very Little All The TIme

34. 20b. Estimate your usage of English on a 1-7 scale, on a typical day *
(where 1 = Use English very little, and 7 = Use Enlish all the time).
Mark only one oval.
1234567
Very Little All the Time
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Language Ability in Speaking, Reading, Understanding, and
Writing
35. 21a. Please rate your Spanish speaking language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent
36. 21b. Please rate your Spanish reading language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent
37. 21c. Please rate your Spanish understanding language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent
38. 21d. Please rate your Spanish writing language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fuent
39. 22a. Please rate your English speaking language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent
40. 22b. Please rate your English reading language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent

41. 22c. Please rate your English understanding language ability on a 1-7 scale *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent
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42. 22d. Please rate your English writing language ability on a 1-7 scale Write *
(where 1 = very little knowledge, and 7 = very fluent).
Mark only one oval.
1234567
Very Little Knowledge Very Fluent
Language Emotionality Questionnaire
43. When I am feeling sad in English, I shift to Spanish and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so
44. When I am feeling sad in Spanish, I shift to English and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so
45. When I am feeling angry in English, I shift to Spanish and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so
46. When I am feeling angry in Spanish, I shift to English and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so
47. When I am feeling scared in English, I shift to Spanish and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so
48. When I am feeling scared in Spanish, I shift to English and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so

49. When I am feeling anxious in English, I shift to Spanish and I feel much happier *
Mark only one oval.
01234567
Not at all Very much so
50. When I am feeling anxious in Spanish, I shift to English and I feel much happier *
Mark only one oval.
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01234567
Not at all Very much so
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APPENDIX B
LIST OF FIGURATIVE SENTENCES WITH TARGET TYPES

SENTENCE
The students who were caught cheating wrote their essays for their final exam under the careful
watch of the headmaster who is an eagle eye. Congruent target : ALERT
The students who were caught cheating wrote their essays for their final exam under the careful
watch of the headmaster who is an eagle eye. Incongruent target: HAWK
The weather has been so hot outside that I just feel like going to the beach with my friends and
drinking an ice cold margarita ALERT
I was feeling nervous about going up on stage, but my fellow actors all told me to take a deep
breath and break a leg.Congruent target: LUCK
I was feeling nervous about going up on stage, but my fellow actors all told me to take a deep
breath and break a leg. Incongruent target: DAMAGE
Its interesting how the younger generation hardly ever talks on the phone but they spend hours
texting and on social media websites talking to friends LUCK
When the kids asked me if they could have ice cream for dinner and stay up all night, I told them
over my dead body. Congruent target: UNALLOWABLE
When the kids asked me if they could have ice cream for dinner and stay up all night, I told them
over my dead body. Incongruent target: CORPSE
When riding a mountain bicycle it is important to wear a helmet and use protective gear because
if you fall you could really break something UNALLOWABLE
Sally is a very sweet girl but her classmates don’t like her because they say she gets special
treatment since she is the teacher’s pet.Congruent target: FAVORED
Sally is a very sweet girl but her classmates don’t like her because they say she gets special
treatment since she is the teacher’s pet.Incongruent target: ANIMAL
The theoretical approaches we have examined during these four months have been wellestablished theories that have shaped vocational psychology for several years and even decades
FAVORED
He had always been shy and never really knew how to act with people he met at formal events
and how to break the ice. Congruent target: SPEAK
He had always been shy and never really knew how to act with people he met at formal events
and how to break the ice. Incongruent target: COLD
Before getting a pet remember Goldfish lose their color if kept in dim light so similar to humans,
they need sunlight to keep their pigment. SPEAK
She did not know what to do, but shouting at the kid made the little boy behave hysterically, it
only added fuel to the fire. Congruent target: WORSE
She did not know what to do, but shouting at the kid made the little boy behave hysterically, it
only added fuel to the fire. Incongruent target: FLAME
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Not all animals’ pupils are round, actually Goat’s eyes have rectangular pupils, which allow
them to watch over their broad, flat grazing area for predators. WORSE
He was completely lost at first, but after explaining the business plan in a less convoluted
manner, he was finally able to get the picture. Congruent target: UNDERSTAND
He was completely lost at first, but after explaining the business plan in a less convoluted
manner, he was finally able to get the picture. Incongruent target: PHOTO
My parents went to visit my brother in San Francisco and they said the best part was crossing the
golden gate bridge in their bikes UNDERSTAND
Even though the bank teller had cashed my check, I logged into my online bank account when I
returned home because I could smell something fishy. Congruent target: LIE
Even though the bank teller had cashed my check, I logged into my online bank account when I
returned home because I could smell something fishy.Incongruent target: ROT
Social cognitive theory has been recently applied in vocational psychology to help clearly
explain how individual’s career interests develop and how they make career choices LIE
Jack was unable to keep quiet any longer, and as we all expected, he gossiped about his sister’s
planned wedding ceremony and spilled the beans. Congruent target: SECRET
Jack was unable to keep quiet any longer, and as we all expected, he gossiped about his sister’s
planned wedding ceremony and spilled the beans. Incongruent target: FOOD
Bandura hypothesizes that individual’s conception of their confidence to perform tasks mediates
between what they know and how they act so a balance is important SECRET
Although I had been driving with an expired license, the policeman took pity on me and was
kind enough to let me off the hook. Congruent target: EXCUSED
Although I had been driving with an expired license, the policeman took pity on me and was
kind enough to let me off the hook. Incongruent target: REMOVED
Many people become vegetarian in hope to loose weight but start eating so much bread and pasta
instead of meat that they gain more weight. EXCUSED
I disagree with her point but I know how sensitive she is about having any sort of debate so I had
to bite my tongue. Congruent target: QUIET
I disagree with her point but I know how sensitive she is about having any sort of debate so I had
to bite my tongue. Incongruent target: TEETH
We wrote this career theory and practice book to give students an understanding of how theories
of career development could be applied in career counseling QUIET
Although Larissa divorced her husband, he did not stop harassing her all the time and she felt he
had become a pain in the neck. Congruent target: PROBLEM
Although Larissa divorced her husband, he did not stop harassing her all the time and she felt he
had become a pain in the neck. Incongruent target: ACHE
We summarize by outlining what we would do as counselors and identify the theoretical
approaches on which we are drawing PROBLEM
I was having a wonderful time at my friend’s ranch, but it was getting late and it was time for me
to hit the road. Congruent target: STREET
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I was having a wonderful time at my friend’s ranch, but it was getting late and it was time for me
to hit the road. Incongruent target: DEPART
Consistent with the format of the rest of the book, we examine how each theory or approach
contributes to our understating of Leslie, our client. PROBLEM
When Linda got the news that her house was robbed she wasn’t able to give the presentation
because her mind was all over the place Congruent target: UNFOCUSED
When Linda got the news that her house was robbed she wasn’t able to give the presentation
because her mind was all over the place Incongruent target: SURFACE
Thank you everyone for the birthday wishes, I feel very happy and blessed to have so many
amazing people in my life, I really appreciate it.UNFOCUSED
Jane is the company’s CEO and at home her husband is used to taking orders because he knows
that she likes to wear the pants. Congruent target: BOSS
Jane is the company’s CEO and at home her husband is used to taking orders because he knows
that she likes to wear the pants. Incongruent target: TALK
Miguel was late to class yesterday because a car crashed into his car while the other driver was
texting and driving and not looking ahead BOSS
There is no point trying to convince her, she is very opinionated and never changes her mind, so
you might as well save your breath. Congruent target: TALK
There is no point trying to convince her, she is very opinionated and never changes her mind, so
you might as well save your breath. Incongruent target: AIR
This weekend was very fun because all my friends from out of town came to visit me and we
went out to my favorite restaurant. TALK
I wanted to earn the maximum scores in my math, chemistry and physics tests and quizzes so I
knew I needed to hit the books. Congruent target: STUDY
I wanted to earn the maximum scores in my math, chemistry and physics tests and quizzes so I
knew I needed to hit the books. Incongruent target: PUNCH
After busy weekends traveling I feel very sleepy and tired on Monday mornings but it seems like
everyone feels the same way or worse STUDY
After months of fighting and constantly breaking up they finally realized the damage was too
much to fix and the relationship went down the drain. Congruent target: LOST
After months of fighting and constantly breaking up they finally realized the damage was too
much to fix and the relationship went down the drain. Incongruent target: KITCHEN
Some people think that getting a Bachelor’s degree will really help them find a higher paying job
and provide some stability for a growing family. LOST
Jay was not really the romantic type, but when he first met Kat he knew right away that one day
they would tie the knot. Congruent target: WED
Jay was not really the romantic type, but when he first met Kat he knew right away that one day
they would tie the knot. Incongruent target: TWIST
I have to find a tutor to help me with my math class since math is definitely not my strongest
subject because I get confused. WED
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I trusted my new employers because the day of orientation they made everything clear and
answered my questions so they really were an open book. Congruent target: HONEST
I trusted my new employers because the day of orientation they made everything clear and
answered my questions so they really were an open book. Incongruent target:TEXT
I like cruises because you get to see so many different cities in a short amount of time since you
get off the ship daily. HONEST
Despite all the adversity and extreme hardship in his life, Timothy finally earned his much
desired college degree after years of blood sweat and tears. Congruent targets: STRUGGLE
Despite all the adversity and extreme hardship in his life, Timothy finally earned his much
desired college degree after years of blood sweat and tears. Incongruent target: LIQUIDS
The report answers some of the questions most frequently asked about and provides lists of
career options for you to consider as you think about. STRUGGLE
Although Joe was the rookie astronaut in the group aboard the space station, he had no issues
with being the new kid on the block. Congruent targets: LATEST
Although Joe was the rookie astronaut in the group aboard the space station, he had no issues
with being the new kid on the block. Incongruent target: NEIGHBOR
People who score high on the social scale in general occupational tests usually go into teaching
and education or into counseling psychology and human resources. LATEST
Everyone at the shoe factory stopped the line production until the new management and directors
reviewed the petition and gave it a green light. Congruent target: APPROVAL
Everyone at the shoe factory stopped the line production until the new management and directors
reviewed the salary petition and gave it a green light.Incongruent target: YELLOW
The assessment is a guide to educational career planning and although it gives you a profile of
your personality it does not provide fixed choices APPROVAL
I am relieved to hear the doctor telling me that the worst part of my illness is over and thankfully
it’s all downhill from here. Congruent target: EASIER
I am relieved to hear the doctor telling me that the worst part of my illness is over and thankfully
it’s all downhill from here. Incongruent target: PAVEMENT
The purpose of the Myers assessment inventory is to identify interest patterns based on
Holland’s’ typology and correlate interest, competencies, and abilities to an occupation EASIER
After the company went bankrupt, everybody was eager to find someone to blame so without
investigating any further they were quick to point the finger. Congruent target: ACCUSED
After the company went bankrupt, everybody was eager to find someone to blame so without
investigating any further they were quick to point the finger .Incongruent target: THUMB
It is interesting how over time students get comfortable with giving presentations and speaking
out loud in classes when at first everyone dreaded the process. ACCUSED
Mike got promoted after receiving salary increase and more paid vacation just after being
informed he would be a father as icing on the cake. Congruent target: EXTRA
Mike got promoted after receiving salary increase and more paid vacation just after being
informed he would be a father as icing on the cake. Incongruent target: SWEET
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This measure was developed by John Holland and subsequently has been revised three times, it
is based on extensive research about how people choose careers EXTRA
We are only going to the grocery store, just put on some shorts and a T-shirt, you really don’t
have to get all dressed up. Congruent target: FORMAL
We are only going to the grocery store, just put on some shorts and a T-shirt, you really don’t
have to get all dressed up. Incongruent target: NAKED
Something that really motivates Clark to continue his architecture and design career and advance
in his job are his two young children and his wife. FORMAL
I don’t like to read on that floor of the library because it’s a group floor and everyone speaks at
the top of the lungs. Congruent target: LOUD
I don’t like to read on that floor of the library because it’s a group floor and everyone speaks at
the top of the lungs. Incongruent target: ORGAN
As far as what I saw from an interview with him, I noticed that Jon is a very independent and
resilient person who won’t fail. LOUD
Maurice is always fantasizing about all the nice things he could do if he won the lottery and
pictures it with head in the clouds. Congruent target: DAYS
Maurice is always fantasizing about all the nice things he could do if he won the lottery and
pictures it with head in the clouds. Incongruent target: SKY
The Self-directed search results helps you learn about yourself and your educational and career
choices because it is based upon the theory of different groups. DAYS
I don’t want you to argue with her anymore because you are very sensitive so let me talk to her
because I can take it. Congruent target: COPE
I don’t want you to argue with her anymore because you are very sensitive so let me talk to her
because I can take it. Incongruent target: BRING
People can be loosely classified into six different groups according to their interests and what
they enjoy to do the most whether hobby or occupation. COPE
The debate between Peter and Joseph got so loud that the professor had to step in, diffuse the
situation and ask them to cool it. Congruent target: RELAX
The debate between Peter and Joseph got so loud that the professor had to step in, diffuse the
situation and ask them to cool it. Incongruent target: FREEZE
People who fall under the category of realistic usually have mechanical and athletic abilities and
like to work outdoors or with tools and with machines. RELAX
The total body conditioning class with Sandra at the school gym was so intense we were lucky to
make it out all in one piece. Congruent target: SAFETY
The total body conditioning class with Sandra at the school gym was so intense we were lucky to
make it out all in one piece. Incongruent target: UNCUT
The realistic types prefer to work with things more than to interact with people and they are
described as conforming, genuine, hardheaded, honest, and modest. SAFETY
Even though I studied all the test chapters and read the material the professor posted, before an
exam I still get ants in my pants. Congruent target: NERVES
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Even though I studied all the test chapters and read the material the professor posted, before an
exam I still get ants in my pants. Incongruent target: INSECTS
The investigative type of people usually has math and science abilities and likes to work alone
and solve problems so an accounting career would fit. NERVES
Because of her ability to win the people over with her radiant personality and beautiful smile, she
was the choice of the judges hands down. Congruent target: EASILY
Because of her ability to win the people over with her radiant personality and beautiful smile,
she was the choice of the judges hands down. Incongruent target: LOWER
Investigative type people generally like to explore and understand things or events, rather than
persuade others or sell them things so they are more analytical. EASILY
John had agreed to the interview, and when asked a personal question he said he would give an
answer, but it was off the record. Congruent target: COVERT
John had agreed to the interview, and when asked a personal question he said he would give an
answer, but it was off the record. Incongruent target: LOST
A six-sided figure called a hexagon is used to show the similarities and differences among the six
types of personalities shown in the career assessment COVERT
I encourage the attempt to sample and listen to all types of different music, but songs with curse
words is where I draw the line. Congruent target: LIMIT
I encourage the attempt to sample and listen to all types of different music, but songs with curse
words is where I draw the line. Incongruent target: MAKE
Jobs in enterprising consist mostly of persuading and directing others rather than working on
scientific and complicated topics such as research or physics and science. LIMIT
William looked like he had gotten hit by a bus and when asked what was wrong he said that he
was feeling under the weather. Congruent target: SICKNESS
William looked like he had gotten hit by a bus and when asked what was wrong he said that he
was feeling under the weather. Incongruent target: BENEATH
Artistic people enjoy creating original work and have good imagination so careers such as
composer, musician, or interior decorator are areas where they mostly excel SICKNESS
The children visiting the local modern art museum did not expect a live show with Batman,
Spiderman and Superman which truly knocked their socks off. Congruent target: SURPRISE
The children visiting the local modern art museum did not expect a live show with Batman,
Spiderman and Superman which truly knocked their socks off. Incongruent target: REMOVE
Enterprising people usually have leadership skills and public speaking abilities and are mostly
interested in money and politics so they like jobs like business managers. SURPRISE
I was in a rush to get to the airport on time for the flight and I told the cab driver to step on it.
Congruent target: QUICKLY
I was in a rush to get to the airport on time for the flight and I told the cab driver to step on it.
Incongruent target: CRUSH
People with artistic careers generally like to work with creative ideas and self-expression more
than routines and rules so they are described as very original QUICKLY
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Andrew had recently been thinking about moving out of his apartment complex and the greedy
landlord raising his rent again had been the last straw. Congruent target: ANNOY
Andrew had recently been thinking about moving out of his apartment complex and the greedy
landlord raising his rent again had been the last straw. Incongruent target: HAY
Social people like to be around other people and are interested in how people get along and like
to help other people with their problems ANNOY
The servers were down for days, but the computer team was confident that they could reach their
deadline to have the system up and running. Congruent target :OPERATING
The servers were down for days, but the computer team was confident that they could reach their
deadline to have the system up and running. Incongruent target: JOGGING
Conventional people like to work indoors and to neatly organize things so jobs such as
bookkeeper, financial analyst, or secretary are good careers to consider OPERATING
My boss is not fond of me and he is a notoriously bad investor, signing a contract with him is
really skating on thin ice. Congruent target: RISK
My boss is not fond of me and he is a notoriously bad investor, signing a contract with him is
really skating on thin ice. Incongruent target: SLIDE
Hummingbirds have many qualities but a unique one to them is that they are the only animal
that can fly backwards which is so amazing RISK
The group counselor said that it is much better to express my negative feeling and to talk about it
openly than to bottle it up. Congruent target: SUPPRESS
The group counselor said that it is much better to express my negative feeling and to talk about it
openly than to bottle it up. Incongruent target: PICTURE
The spitting spider doesn’t wait for insects to get caught in its web, it spits out sticky strings that
capture the prey where it stands. SUPPRESS
Matt had some doubts about marrying Sue tomorrow, and the priest was very afraid that Matt
would cancel the ceremony as he had cold feet. Congruent target: AFRAID
Matt had some doubts about marrying Sue tomorrow, and the priest was very afraid that Matt
would cancel the ceremony as he had cold feet. Incongruent target: SOCKS
Austin has the largest bat community in Texas so we went to go watch them and noticed they
always turn left when exiting the cave. AFRAID
Racism must be stamped out, so our common goal in this campaign should be to halt the rising
tide of intolerance and pull the plug. Congruent target: STOP
Racism must be stamped out, so our common goal in this campaign should be to halt the rising
tide of intolerance and pull the plug. Incongruent target: CORD
If you are a social type, you will probably like a social environment most because social jobs
require activities, abilities and values that you prefer STOP
Robert felt very tired after work so he took a shower, put on his gray pajamas and once he was
ready, he hit the sack. Congruent target: SLEEP
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Robert felt very tired after work so he took a shower, put on his gray pajamas and once he was
ready, he hit the sack. Incongruent target: DUST
Some people like to follow orderly routines and meet clear standards, they avoid work that does
not have clear direction and has to be self-interpreted. SLEEP
Sam was looking for a job at the medical center and wanted to convince her uncle to talk to the
supervisor and pull the strings. Congruent target: HELP
Sam was looking for a job at the medical center and wanted to convince her uncle to talk to the
supervisor and pull the strings. Incongruent target: CORD
Since octopuses have no bones their bodies are incredibly flexible and they can slither through
very small openings not so much bigger than their eyeballs. HELP
I told Alfred not to reveal anything about my little sister’s birthday surprise party but as usual he
let the cat out of the bag. Congruent target: SECRET
I told Alfred not to reveal anything about my little sister’s birthday surprise party but as usual he
let the cat out of the bag. Incongruent target: FREE
. Remember, every person is different and interpretive reports vary in the number of possibilities
printed so it is good to be careful of individual differences SECRET
I asked the calendar salesman if Mother’s Day always falls on the second Sunday in May, and he
responded that it will, rain or shine. Congruent target: ABSOLUTE
I asked the calendar salesman if Mother’s Day always falls on the second Sunday in May, and he
responded that it will, rain or shine. Incongruent target: WEATHER
Very surprisingly, the hippopotamus is considered to be the most dangerous animal in Africa,
actually Hippos kill more humans annually than lions, crocodiles, or snakes ABSOLUTE
Hobbes, my stuffed tiger, was missing and when I asked my mother if she had seen him, she said
he was right under your nose. Congruent target: HIDDEN
Hobbes, my stuffed tiger, was missing and when I asked my mother if she had seen him, she said
he was right under your nose. Incongruent target: STOP
Dr. Gregor was very surprised with the test results from Maria’s exam because she showed no
interest in any of the general areas of work HIDDEN
Amy was shy about asking for the day off tomorrow and instead of asking directly she
mentioned her sister’s wedding, thereby beating around the bush. Congruent target: ELUDE
Amy was shy about asking for the day off tomorrow and instead of asking directly she
mentioned her sister’s wedding, thereby beating around the bush. Incongruent target: SMACK
Angela is a middle child who has self esteem issues because she does not believe she can pass
the teachers entrance exam to the education school ELUDE
The professors did not get along very well and bad-mouthed each other until they decided to
have a frank discussion and finally clear the air. Congruent target: SOLVE
The professors did not get along very well and bad-mouthed each other until they decided to
have a frank discussion and finally clear the air. Incongruent target: FRESH
Doris is a very determined young girl who even though she comes from a low socio-economic
status she is determined to reach her law school goals. SOLVE
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Now that the wild lion that escaped from the zoo has been caught and everyone is safe, the zoo
staff are able to breathe again. Congruent target: UNWORRIED
Now that the wild lion that escaped from the zoo has been caught and everyone is safe, the zoo
staff are able to breathe again. Incongruent target: INHALE
Every summer Martha goes to California to visit her cousins and they like to go to the beach and
lay out in the hot sun UNWORRIED
I had to finish my history writing assignment before going out with my friends’ tomorrow night,
so I really put the pedal to the metal Congruent target: SPEED.
I had to finish my history writing assignment before going out with my friends’ tomorrow night,
so I really put the pedal to the metal. Incongruent target: PRESS
My dream is to live in Paris and go have picnics under the Eiffel tower with some red wine and
good fluffy French pastries SPEED
Everybody talked about how Richard is such a caring person because he always takes time to
talk to his friends and lend them an ear. Congruent target: LISTEN
Everybody talked about how Richard is such a caring person because he always takes time to
talk to his friends and lend them an ear. Incongruent target: BORROW
During spring break my family likes to go skiing in Colorado to get away from the hot sun and
enjoy the cold snowy mountain weather LISTEN
My little sister said that her homework for tonight was to watch cartoons and eat pizza, but I
knew that she was pulling my leg. Congruent target: TRICK
My little sister said that her homework for tonight was to watch cartoons and eat pizza, but I
knew that she was pulling my leg. Incongruent target: DRAG
College is a time to find the careers that you might want to do for the rest of your life so make
sure to explore TRICK
There are many different theories in counseling and different clients prefer different approaches;
therefore, it’s wise to have many techniques in your bag of tricks. Congruent target: TOOLS
There are many different theories in counseling and different clients prefer different approaches;
therefore, it’s wise to have many techniques in your bag of tricks. Incongruent target: POUCH
Miguel always thought he wanted to be a doctor but during the first year of college he quickly
realized his love for art and design TOOLS
My car was giving me plenty of problems recently, I knew that it was already pretty old and just
about ready to bite the dust. Congruent target: DIE
My car was giving me plenty of problems recently, I knew that it was already pretty old and just
about ready to bite the dust. Incongruent target: DIRT
Lola says she hates routine jobs and that is the reason she left her job at the mall but she ended
up as a secretary DIE
No matter what I say about how much I disagree with his plan and the trip, he just wants to force
it down my throat. Congruent target: PERSISTENT
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No matter what I say about how much I disagree with his plan and the trip, he just wants to force
it down my throat. Incongruent target: ESOPHAGUS
The assessment evolved from Davis and Martin’s research on how to help people find their
vocation in an environment will enjoy for the rest of their lives PERSISTENT
I had graduated from high school and had several college acceptance letters, but my choice of
which to attend was still up in the air. Congruent target: UNSURE
I had graduated from high school and had several college acceptance letters, but my choice of
which to attend was still up in the air. Incongruent target: ATMOSPHERE
I always though working with children would be fun and entertaining but when I started working
there I soon realized it was stressful and tiring UNSURE
I hope you don’t have too much to do Friday night because it is my party and last year you
weren’t able to make it. Congruent target: ATTEND
I hope you don’t have too much to do Friday night because it is my party and last year you
weren’t able to make it. Incongruent target: CREATE
She said the experience helped her awareness of possible career choices and it helped her
understand that a career involves family not just herself ATTEND
My parents and Tom have many of the same interests, so although it was the first time they met,
Tom felt very much at home. Congruent target: RELAX
My parents and Tom have many of the same interests, so although it was the first time they met,
Tom felt very much at home. Incongruent target: RESIDENCE
Bungee jumping sounds like a fun thing to do but the doctor has said there are many injuries
resulting from free falling and retracting suddenly RELAX
Thomas was furious because he did most of the work on the project and James was taking the
glory and trying to steal his thunder. Congruent target: CREDIT
Thomas was furious because he did most of the work on the project and James was taking the
glory and trying to steal his thunder. Incongruent target: MAGIC
Some people prefer the beach but honestly I have always liked going to the snow and skiing
better CREDIT
The boy watches those programs only when his parents are out of town since they’ll get mad if
they catch him, it’s a forbidden fruit. Congruent target: IMMORAL
The boy watches those programs only when his parents are out of town since they’ll get mad if
they catch him, it’s a forbidden fruit. Incongruent target: APPLES
Self care involves so much more than eating healthy and exercising, it actually has an emotional
and psychological component like positive self talk and daily affirmations APPLES
Alex never broke down in tears even when her mom died, her father got sick or her brother
disappeared because she is hard as nails. Congruent target: COPING
Alex never broke down in tears even when her mom died, her father got sick or her brother
disappeared because she is hard as nails. Incongruent target: HAMMER
When it comes to pets most people prefer either cats or dogs because compared to other animals
their maintenance is fairly easy and cost effective COPING
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Grover knew that there was a warrant out for his arrest and as he made his way into the bank he
was walking on eggshells. Congruent target: FEAR
Grover knew that there was a warrant out for his arrest and as he made his way into the bank he
was walking on eggshells. Incongruent target: BREAK
Gladys was extremely cautious to be getting her hair done again because last time she got it
colored it was a mess she really hated FEAR
Going to law school has developed his persuasive character so it is no surprise he has the whole
business office eating out of his hands. Congruent target: OBEY
Going to law school has developed his persuasive character so it is no surprise he has the whole
business office eating out of his hands. Incongruent target: FOOD
In addition to being a great chef he also loves to visit vineyards to taste different types of wines
and incorporate them to his menus OBEY
The old man suffered a heart attack and was taken to the hospital, but when the ambulance
finally arrived, he had already kicked the bucket. Congruent target: DIE
The old man suffered a heart attack and was taken to the hospital, but when the ambulance
finally arrived, he had already kicked the bucket. Incongruent target: WATER
Highly popular movies are really a nightmare to go watch because the theatre lines are extra long
and people have to wait for hours prior DIE
We were stuck in the car for the next four hours and I told everyone to not discuss politics
because it could rock the boat. Congruent target: ARGUE
We were stuck in the car for the next four hours and I told everyone to not discuss politics
because it could rock the boat. Incongruent target: BALANCE
Anika told me that for every human in the world there are one million ants which may explain
why my backyard is infested with them ARGUE
I’m excited for this semester to conclude because I’ve been working on my thesis for two years
and at last I begin to see daylight. Congruent target: ENDING
I’m excited for this semester to conclude because I’ve been working on my thesis for two years
and at last I begin to see daylight. Incongruent target: MORNING
Most animals have such interesting techniques to do their daily eating habits like for example
flamingos can only eat when their head is upside down ENDING
The clever sales representative wanted to sell the useless stove so he spoke to Wilma about its
supposed wonders and took her for a ride. Congruent target: DECEIVE
The clever sales representative wanted to sell the useless stove so he spoke to Wilma about its
supposed wonders and took her for a ride. Incongruent target: CAR
I thought that as an art major I greatly appreciated colors but now I learned that mosquitos are
attracted to the color blue like me. DECEIVE
The congress lawmakers wanted to write a new set of drafts establishing all equal employment
opportunity policies for everyone to follow in black and white. Congruent target: OFFICIAL
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The congress lawmakers wanted to write a new set of drafts establishing all equal employment
opportunity policies for everyone to follow in black and white.
Incongruent target: COLOR
Living close to the beach may give you the opportunity to have daily walks in the beach and
beautiful sunsets but also may mean hurricanes OFFICIAL
Imagine the surprise when employees found out from the news that their company was going
bankrupt, clearly their manager had left them in the dark. Congruent target: UNAWARE
Imagine the surprise when employees found out from the news that their company was going
bankrupt, clearly their manager had left them in the dark. Incongruent target LIGHTNING
Honeybees have hairs on their eyes to help them collect pollen which comes in handy when
that’s what they have to do all their lives UNAWARE
With the economic crisis, Alfred lost his job and supporting his family of four children was so
stressful, he really felt down in the dumps. Congruent target: SADNESS
With the economic crisis, Alfred lost his job and supporting his family of four children was so
stressful, he really felt in the dumps. Incongruent target: GARBAGE
You would think that an elephant is one of the heaviest animals but actually most elephant’s
weigh less than the tongue of a blue whale SADNESS
I have enough problems with my own busy life so I don’t understand why you always have to lay
your petty problems at my doorstep. Congruent target: BURDEN
I have enough problems with my own busy life so I don’t understand why you always have to lay
your petty problems at my doorstep. Incongruent target: ENTRANCE
My friend Marifer’s favorite animal is a polar bear because she found out at school that all polar
bears are left handed and so is she BURDEN
Even though he had asked for forgiveness and repented for his actions, she shunned the apology
because she hadn’t found it in her heart. Congruent target: COMPASSION
Even though he had asked for forgiveness and repented for his actions, she shunned the apology
because she hadn’t found it in her heart.
Incongruent target: CARDIOVASCULAR
Water is the one thing that everyone needs to survive but I had no idea that a rat can last longer
without water than camels COMPASSION
She is such a diverse writer and covers everything that talking about her current book and her
previous best-seller is like comparing apples and oranges. Congruent target: UNLIKE
She is such a diverse writer and covers everything that talking about her current book and her
previous best-seller is like comparing apples and oranges. Incongruent target: GRAPES
Fish communicate with each other by rasping their teeth to make sounds in their throat or by
using their swim bladder to create vibrating sounds UNLIKE
Dave saw the cute girls at the bar and bravely told his buddies that he was now in the mood to go
play the field. Congruent target: SEX
Dave saw the cute girls at the bar and bravely told his buddies that he was now in the mood to go
play the field. Incongruent target: SPORT
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Presentations will occur during the fifth week of class and perhaps also at the end of the fourth
week of class depending on course enrollment SEX
Nobody could understand why suddenly Tina and Bianca started fighting with each other as they
had always gotten along and there’s never been bad blood.
Congruent target: CONFLICT
Nobody could understand why suddenly Tina and Bianca started fighting with each other as they
had always gotten along and there’s never been bad blood.
Incongruent target: IMPURE
Each student enrolled must make a thirty minute presentation to the class and it must be e-mailed
to the class and the instructor by Friday CONFLICT
Glenn did not get it was not good to hit his head over and over against the brick wall because he
could lose his marbles. Congruent target: INSANE
Glenn did not get it was not good to hit his head over and over against the brick wall because he
could lose his marbles. Incongruent target: MISPLACE
A handout from the presenter must be distributed at the time of the presentation and there should
be an adequate number of handouts for the entire class INSANE
\Howard found himself in trouble with the police because he committed a serious fraud crime
and decided to leave town and head for the hills. Congruent target: ESCAPE
Howard found himself in trouble with the police because he committed a serious fraud crime and
decided to leave town and head for the hills. Incongruent target: MOUNTAIN
The instructor will evaluate each presentation and award the points she judges the student has
earned depending on content and relevance of the information presented ESCAPE
Mitt had started the race with a fast and steady pace, but he suddenly stopped and sat down
because he had run out of steam. Congruent target: FATIGUE
Mitt had started the race with a fast and steady pace, but he suddenly stopped and sat down
because he had run out of steam. Incongruent target: ENGINE
When stand-up comedian Nat Lurtesme hit the ripe old age of 28, she found herself living back
in her parents’ house in the Hertfordshire town. FAGTIGUE
At the state democratic convention, the novice politician was making all kinds of ridiculous and
stirring comments before the crowd driving them up the wall.Congruent target: ANNOY
At the state democratic convention, the novice politician was making all kinds of ridiculous and
stirring comments before the crowd driving them up the wall.
Incongruent target: FENCE
One of the biggest shows in the States at the moment is HBO’s Girls, written by 25-year-old
Lana Dunham, about four adults living in Chicago ANNOY
After years of thinking that she is happy in her marriage it was shocking to get divorce papers
and definitely a bitter pill to swallow. Congruent target: DISAPPOINTMENT
After years of thinking that she is happy in her marriage it was shocking to get divorce papers
and definitely a bitter pill to swallow. Incongruent target: MEDICATION

125
I love the smell of freshly clean linens so I was happy to see they make a scented candle with
that exact fresh scent DISAPPOINTMENT
It was frustrating for Ann when she got fired because although she had years of experience she
started again at the bottom of the ladder. Congruent target: RANK
It was frustrating for Ann when she got fired because although she had years of experience she
started again at the bottom of the ladder. Incongruent target: RUNG
For six long months she languished amid the teen magazines and boy-band posters of her
childhood bedroom pretending to her parents that she didn’t smoke RANK
The two of you should forget all of the old misunderstandings, join your forces to cooperate on
this new project, and finally bury the hatchet. Congruent target: PEACE
The two of you should forget all of the old misunderstandings, join your forces to cooperate on
this new project, and finally bury the hatchet. Incongruent target:AXE
Students may choose to either do a career assessment with a volunteer or career counseling of no
more than six sessions depending on time limitations PEACE
The police suspected one person was involved in the bank robbery, but this was a case in which
they had only just scratched the surface. Congruent target: EXAMINE
The police suspected one person was involved in the bank robbery, but this was a case in which
they had only just scratched the surface. Incongruent target: SCRAPE
Boomerang generation is the group of young adults who have found themselves returning to the
family nest due to an impact of spiraling property prices EXAMINE
The movie concession stand was stocked full with delicious food and the hungry customers were
finally coming in, Ted was ready to make a killing. Congruent target: INCOME
The movie concession stand was stocked full with delicious food and the hungry customers were
finally coming in, Ted was ready to make a killing. Incongruent target:MURDER
When you are feeling sad a good strategy to better is to begin thinking of positive things in your
life that you are grateful for INCOME
Everyone at work knew that the bank manager was stealing money, but the employees were
fearful of being fired and would turn a blind eye. Congruent target: IGNORE
Everyone at work knew that the bank manager was stealing money, but the employees were
fearful of being fired and would turn a blind eye. Incongruent target: MOVE
According to the Office for National Statistics, almost a third of men and a fifth of women aged
between 20 and 34 live at homeIGNORE
The propulsion system of the nuclear submarine had finally decided to give out and with the
weapons system offline they were a big sitting duck. Congruent target:
VULNERABLE
The propulsion system of the nuclear submarine had finally decided to give out and with the
weapons system offline they were a big sitting duck. Incongruent target: RESTING
Dr. Seuss books are a little peculiar but that is part of their charm and what has made them a
kid’s favorite for many years. VULNERABLE
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You never seem to realize what I am trying to say, it gets very annoying that I have to shout at
you to drive it home. Congruent target: UNDERSTAND
You never seem to realize what I am trying to say, it gets very annoying that I have to shout at
you to drive it home. Incongruent target: TRANSPORT
Most messages in children’s books are positive and inspiring but parents worry about some of
the more modern topics making their way into children’s literature TRANSPORT
The kids asked me where I had hidden the apple pie and I told them to eat it they would have to
follow your nose. Congruent target: SMELLING
The kids asked me where I had hidden the apple pie and I told them to eat it they would have to
follow your nose. Incongruent target: STRAIGHT
Lolita says that having curly hair can either be a good or a bad thing because sometimes her hair
will look good and sometimes frizzy SMELLING
The flyer said that testing video games was a fun and easy way to earn extra summer cash, but it
was like watching paint dry. Congruent target: BORED
The flyer said that testing video games was a fun and easy way to earn extra summer cash, but it
was like watching paint dry. Incongruent target: WET
Just listen to the buzzing of the traffic in the city and you will soon realize how busy everyone is
going about their daily lives BORED
I don’t understand fashion sometimes, it used to be neon colors and bows; now wearing a rope
instead of a belt is all the rage. Congruent target: HYPE
I don’t understand fashion sometimes, it used to be neon colors and bows; now wearing a rope
instead of a belt is all the rage. Incongruent target: FURY
If you turn left on cedar street, you will have to keep going for a couple of more blocks until you
see the red light. HYPE
The new supervisor had boldly decided to change the direction of the company by replacing all
of the old management and make a clean sweep. Congruent target: RENEW
The new supervisor had boldly decided to change the direction of the company by replacing all
of the old management and make a clean sweep. Incongruent target: BRUSH
I love doing homework or reading in a little coffee shop by the river called mozart’s because the
sound of the water always relaxes me RENEW
King Charles V never stopped trying to make his homeland the best one in Europe even if it
meant having to leave no stone unturned. Congruent target: EFFORTS
King Charles V never stopped trying to make his homeland the best one in Europe even if it
meant having to leave no stone unturned. Incongruent target: UNMOVED
I used to hate seafood but after having sushi at that restaurant in san Antonio I cant get enough of
the squid and calamari salad EFFORTS
Franklin asked me if I was still mad at him for crashing my car, I told him that it was all water
under the bridge. Congruent target: FORGIVE
Franklin asked me if I was still mad at him for crashing my car, I told him that it was all water
under the bridge. Incongruent target: ARCH
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Candy has a very scary nightmare in which she was being chased by a big green hairy monster
with a glass eye and sharp teeth FORGIVE
Jack flat out told me that I needed to lose about twenty pounds and change my disgusting eating
habits; he was a real straight shooter. Congruent target: HONEST
Jack flat out told me that I needed to lose about twenty pounds and change my disgusting eating
habits; he was a real straight shooter. Incongruent target: AIMING
Going away on trips is always fun and exiting but after a few days of travel you really begin to
miss your own familiar bed HONEST
Because of the economic recession and the government being in a big debt the company
executives cut the pay of all employees across the board. Congruent target: EQUAL
Because of the economic recession and the government being in a big debt the company
executives cut the pay of all employees across the board. Incongruent target: CHALK
Franchesca is very happy because she recently got engaged to Andres Rios, her high school
boyfriend who took her on a surprise trip to California EQUAL
The line manager talked about the poor and incompetent performance in the past three sales
quarters addressing every single employee and knocking some heads together. Congruent target:
SCOLD
The line manager talked about the poor and incompetent performance in the past three sales
quarters addressing every single employee and knocking some heads together.
Incongruent target: THUMP
Working at a retail store is fun if you like fashion because you get to see the new trends coming
in and get great discounts SCOLD
When we go over to Mrs. Brown’s house don’t talk about politics or religion, she has very strong
opinions and she’ll fly off the handle. Congruent target: TEMPER
When we go over to Mrs. Brown’s house don’t talk about politics or religion, she has very strong
opinions and she’ll fly off the handle. Incongruent target: GLIDE
My friend Rosa wanted to change her eating habits to healthy foods but there are many books all
contradicting themselves on what is considered healthy TEMPER
Now Richard knew that he would have to watch what he said and be cautious when talking with
coworkers because he was under a cloud. Congruent target: SUSPICION
Now Richard knew that he would have to watch what he said and be cautious when talking with
coworkers because he was under a cloud. Incongruent target: SHADE
Living in Austin was an experience because the city is full of different people from different
backgrounds and they all have something interesting to offer SUSPICION
Everyone knows that Karl’s flower and bush garden is the best in town because he knows how to
grow them and has a green thumb. Congruent target: PLANT
Everyone knows that Karl’s flower and bush garden is the best in town because he knows how to
grow them and has a green thumb. Incongruent target: FINGER
It was an amazing experience to have Adriana as my roommate in college because our
personalities matched very well together and we always got along PLANT

128
No one else in the library could hear the voices that I was hearing and I started to think that I had
a screw loose. Congruent target: CRAZY
No one else in the library could hear the voices that I was hearing and I started to think that I had
a screw loose. Incongruent target: PART
The gym gets packed a few months before spring break because everyone is trying to lose a few
pounds before putting on a bathing suit CRAZY
Watching her professor lecture on the theoretical possibility that our universe is inside a black
hole, Robin felt she had gone down the rabbit hole.
Congruent target: CONFUSED
Watching her professor lecture on the theoretical possibility that our universe is inside a black
hole, Robin felt she had gone down the rabbit hole. Incongruent target: HOME
Beto’s favorite movies are action packed and mine are romantic comedies so it’s hard for us to
agree on what to watch on movie nights CONFUSED
It was never a healthy relationship and everyone could tell Mr. Franklin was unhappy because he
would refer to his wife as his ball and chain. Congruent target: BURDEN
It was never a healthy relationship and everyone could tell Mr. Franklin was unhappy because he
would refer to his wife as his ball and chain. Incongruent target: METAL
My parents have decided to eat only vegetarian food to detox and lower their cholesterol because
my father was having problems with his heart condition BURDEN
Tony’s mom warned them not to be climbing the big trees outside their house because if they fell
they’d end up all black and blue. Congruent target: HURT
Tony’s mom warned them not to be climbing the big trees outside their house because if they fell
they’d end up all black and blue. Incongruent target: TINT
Lolita says that having curly hair can either be a good or a bad thing because sometimes her hair
will look good and sometimes frizzy HURT
Everyone wants to slow down Friday and just have dinner to save their energy for the wedding
on Saturday and go balls to the wall. Congruent target: EXTREME
Everyone wants to slow down Friday and just have dinner to save their energy for the wedding
on Saturday and go balls to the wall. Incongruent target: BALANCE
Please advise Gabriel that his subscription to Netflix will expire soon so if he wants to watch the
season of dexter he must renew it EXTREME
By saying that she hated the liberals in presence of her fiancé’s uncle who is a hardcore liberal
Melissa really put her foot in it. Congruent target: RUDE
By saying that she hated the liberals in presence of her fiancé’s uncle who is a hardcore liberal
Melissa really put her foot in it. Incongruent target: LEG
Alexia said that she was very nervous about the test because she did not fully understand the
material but she actually scored high RUDE
The CIA spy told us that valuable information is constantly spoken around you and to get it you
only need to pick up your ears. Congruent target: HEAR
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The CIA spy told us that valuable information is constantly spoken around you and to get it you
only need to pick up your ears. Incongruent target: GRAB
Every time I feel like eating a sandwich from chick-fil-a its happens to be on a Sunday when
they are closed so I get very mad HEAR
Sally was just beginning to see the ill effects of letting her son stay up late and it was now time
to clip his wings. Congruent target: CONTROL
Sally was just beginning to see the ill effects of letting her son stay up late and it was now time
to clip his wings. Incongruent target: CHOPPING
I have three brothers and they are older than me so I grew up in a very protective family
environment making me want a sister CONTROL
Dan did not like the way his boss was breaking the rules at work and stealing company money,
so he decided to blow the whistle. Congruent target: REPORT
Dan did not like the way his boss was breaking the rules at work and stealing company money,
so he decided to blow the whistle. Incongruent target: SOUND
Fernanda recently opened a new restaurant in town called Zesty kitchen which I highly
recommend because they have a wide variety of food and drinks REPORT
I ran into an old friend at Disney Land and told him that when he has a chance he should really
drop me a line. Congruent target: WRITE
I ran into an old friend at Disney Land and told him that when he has a chance he should really
drop me a line. Incongruent target: ROPE
Marc and Nelsa like to exercise and stretch every single day because they say it increases
endorphins in the body and makes you feel happy WRITE
He really did not know what a life of riches and luxury was like because while growing up he
always lived from hand to mouth. Congruent target: POOR
He really did not know what a life of riches and luxury was like because while growing up he
always lived from hand to mouth. Incongruent target: BODY
Soccer is a great sport if you like to be outdoors and do a lot of cardio workouts since you run
long periods of time. POOR
The deadline for promotion had expired, and he would have to wait another two years for the
next available opportunity, he really missed the boat.
Congruent target: LOSE
The deadline for promotion had expired, and he would have to wait another two years for the
next available opportunity, he really missed the boat.
Incongruent target: SHIP
April gave a great presentation because she was very clear about what she was talking about and
walked around the room to engage the audience LOSE
Poor Ann, she is always sick and has to miss many important client meetings and work because
every time the weather changes she flares up. Congruent target: ILLNESS
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Poor Ann, she is always sick and has to miss many important client meetings and work because
every time the weather changes she flares up. Incongruent target: SMOKE
The professors were very clear about the amount of absences we have in each class so we all
knew not to take advantage of that ILLNESS
No one wanted to leave town to go searching for new and better job opportunities even if staying
behind meant leaving themselves high and dry.
Congruent target: HELPLESS
No one wanted to leave town to go searching for new and better job opportunities even if staying
behind meant leaving themselves high and dry. Incongruent target: PLACEMENT
Every year during October a new Halloween movie comes out but my favorite will always be
Hocus Pocus because Sarah Jessica Parker does excellent work HELPLESS
Although its hard she really needs to get her feelings under control at the office, it seems like she
is always tearing at the seams. Congruent target: EMOTIONAL
Although its hard she really needs to get her feelings under control at the office, it seems like she
is always tearing at the seams. Incongruent target: THREAD
A lot of people learn better by actually going out there and doing the work instead of reading the
theories of how things get done EMOTIONAL
The car race on Saturday was very exciting as the competing drivers could not beat each other
and all ended up in a dead heat. Congruent target: TIE
The car race on Saturday was very exciting as the competing drivers could not beat each other
and all ended up in a dead heat. Incongruent target: COLD
One of Felipe’s presenting issues is looking for a better job that uses the skills that he acquired
through his degree in science and biology TIE
Christina needed to leave her magazine stand this morning to take care of some issues and so she
asked her nephew to hold the fort. Congruent target: GUARD
Christina needed to leave her magazine stand this morning to take care of some issues and so she
asked her nephew to hold the fort. Incongruent target: CASTLE
After discussing Robert’s career assessment results he found that he may have some interests in
the field of physical therapy or engineering and construction work GUARD
No matter how demanding and challenging his duties have been lately with the new job
assignment, Luke always resolved to keep a stiff upper lip. Congruent target: PATIENT
No matter how demanding and challenging his duties have been lately with the new job
assignment, Luke always resolved to keep a stiff upper lip. Incongruent target: MOUTH
It seems that talk shows are no longer interesting to people as reality television appears to be
more appealing to people’s desire to watch conflict PATIENT
Jack loved her and after years of unreciprocated feelings, his emotions were the same and
veryone knew that he would continue to carry the torch. Congruent target: LOVE
Jack loved her and after years of unreciprocated feelings, his emotions were the same and
everyone knew that he would continue to carry the torch. Incongruent target: LIGHT
The students noted that the textbooks being sold at the local university bookstore were cheaper
than other stores and that payment options were also available LOVE
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After all the family scandal because of their father’s highly publicized affair, Shelby’s mother
asked her repeatedly not to air their dirty linens in public. Congruent target: TALK
After all the family scandal because of their father’s highly publicized affair, Shelby’s mother
asked her repeatedly not to air their dirty linens in public.
Incongruent target: SHEETS
Greta decided to buy some crystal and silver dishware for the party that she was organizing for
her sons who were coming back from Afghanistan TALK
Dr. Jones is a great surgeon and has performed more than one hundred surgeries so he can take
out an appendix standing his head. Congruent target: EASY
Dr. Jones is a great surgeon and has performed more than one hundred surgeries so he can take
out an appendix standing on his head. Incongruent target: SKULL
I rented a car to travel north Texas as a way to escape the increasing temperatures that have
remained along the border during the summer EASY
Kim was a clever con artist and trickster and always planned way ahead in all her financial
movements because she loved holding all the aces. Congruent target: GAINS
Kim was a clever con artist and trickster and always planned way ahead in all her financial
movements because she loved holding all the aces. Incongruent target: CARDS
The exotic trees and palms that the landscape designer planted at the new hotel were brought
from north Thailand and the southeast lands of China GAINS
During the last annual charity’s fundraiser held at the hotel, the people attending it were in the
mood to donate money and pass the hat. Congruent target: COLLECT
During the last annual charity’s fundraiser held at the hotel, the people attending it were in the
mood to donate money and pass the hat. Incongruent target: SOMBRERO
The respectable archeologist has just made a daring statement on how the ancient Chinese
Empire was far more technological advanced than we had previously thought SOMBRERO
After dating for more than three and a half years Susan and Steve had decided to make a serious
commitment and jump over the broom. Congruent target: MARRY
After dating for more than three and a half years Susan and Steve had decided to make a serious
commitment and jump over the broom. Incongruent target: LEAP
People who drive and text have increased chances of being involved in a car accident as their
attention is divided between two completely different tasks MARRY
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APPENDIX C
LIST OF LITERAL SENTENCES WITH TARGET TYPES
I received a package from my mother, who always told me that I’m too skinny, and it turned out
to be a piece of cake. Congruent target: PASTRY
I received a package from my mother, who always told me that I’m too skinny, and it turned out to
be a piece of cake. Incongruent target: SIMPLE
The weather has been so hot outside that I just feel like going to the beach with my friends and
drinking an ice cold margarita. PASTRY
The fire was getting smaller, so Jack got some wood and the house was warm and pleasant
when he added fuel to the fire. Congruent target: FLAME
The fire was getting smaller, so Jack got some wood and the house was warm and pleasant again
when he added fuel to the fire. Incongruent target: WORSE
When riding a mountain bicycle it is important to wear a helmet and use protective gear because
if you fall you could really break something FLAME
1. Once, coffins were constructed to signal if the person inside was accidentally buried alive, you
would pull a string and be saved by the bell. Congruent Target: RING
2. Once, coffins were constructed to signal if the person inside was accidentally buried alive, you
would pull a string and be saved by the bell. Incongruent target: DONE
Its interesting how the younger generation hardly ever talks on the phone but they spend hours
texting and on social media websites talking to friends RING
1. Before seeing it I knew that we were by the beach because all of the seagulls were flying
around and I could smell something fishy. Congruent target: ROT
2. Before seeing it I knew that we were by the beach because all of the seagulls were flying
around and I could smell something fishy. Incongruent target:
Before getting a pet remember Goldfish lose their color if kept in dim light so similar to humans,
they need sunlight to keep their pigment. ROT
1. As Martin was cooking some meals for his friends, he hit the pot sitting on top of the stove by
accident and spilled the beans. Congruent target: RICE
2. As Martin was cooking some meals for his friends, he hit the pot sitting on top of the stove by
accident and spilled the beans. Incongruent target: TELL
Not all animals’ pupils are round, actually Goat’s eyes have rectangular pupils, which allow
them to watch over their broad, flat grazing area for predators. RICE
1. I was proud of the fish I had caught, but the ranger said it was undersized and I had to take it
off the hook. Congruent target: REMOVED
2. I was proud of the fish I had caught, but the ranger said it was undersized and I had to take it
off the hook. Incongruent target: EXCUSED
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The theoretical approaches we have examined during these four months have been wellestablished theories that have shaped vocational psychology for several years and even decades
REMOVED
1. I really dislike going to the dentist because whenever they do a procedure they put anesthetic
on my mouth and I constantly bite my tongue. Congruent target: TEETH
2. I really dislike going to the dentist because whenever they do a procedure they put anesthetic
on my mouth and I constantly bite my tongue. Incongruent target: QUIET
Social cognitive theory has been recently applied in vocational psychology to help clearly
explain how individual’s career interests develop and how they make career choices TEETH
1. The kid’s party was a success and they had so much fun, now the problem is cleaning up the
glitter scattered all over the place. Congruent target: SURFACE
2. The kid’s party was a success and they had so much fun, now the problem is cleaning up the
glitter scattered all over the place. Incongruent target: UNFOCUSED
Bandura hypothesizes that individual’s conception of their confidence to perform tasks mediates
between what they know and how they act so a balance is important SURFACE
Jane lives in a cold region, and she knows that she cannot use skirts, but all she really wants to
do is wear the pants. Congruent target: JEANS
2. Jane lives in a cold region, and she knows that she cannot use skirts, but all she really wants to
do is wear the pants. Incongruent target: BOSS
My parents went to visit my brother in San Francisco and they said the best part was crossing the
golden gate bridge in their bikes JEANS
1. The homework assignment tonight for the boy scouts was to learn about securing a boat using
rope and tomorrow they would actually tie the knot. Congruent target: TWIST
2. The homework assignment tonight for the boy scouts was to learn about securing a boat using
rope and tomorrow they would actually tie the knot. Incongruent target: WED
Many people become vegetarian in hope to lose weight but start eating so much bread and pasta
instead of meat that they gain more weight. TWIST
1. For a research doctor of infectious disease it is important to wear gloves and be wary of
peoples’ body fluids including blood, sweat and tears. Congruent target: LIQUIDS
2. For a research doctor of infectious disease it is important to wear gloves and be wary of
peoples’ body fluids including blood, sweat and tears. Incongruent target: STRUGGLE
We wrote this career theory and practice book to give students an understanding of how theories
of career development could be applied in career counseling LIQUIDS
1. Fred was in the hospital recently because he had a terrible accident going down the stairs of
his house where he fell head over heels. Congruent target: TUMBLE
2. Fred was in the hospital recently because he had a terrible accident going down the stairs of
his house where he fell head over heels. Incongruent target: AFFECTION
Miguel was late to class yesterday because a car crashed into his car while the other driver was
texting and driving and not looking ahead TUMBLE
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1. After a long day I was thirsty and made some tea; it was boiling hot so before drinking it I had
to cool it. Congruent target: FREEZE
2. After a long day I was thirsty and made some tea; it was boiling hot so before drinking it I had
to cool it. Incongruent target: RELAX
Consistent with the format of the rest of the book, we examine how each theory or approach
contributes to our understating of Leslie, our client. FREEZE
1. Sofia was very hungry so when the chef handed her the serving of grilled chicken she put it in
her mouth all in one piece. Congruent target: UNCUT
2. Sofia was very hungry so when the chef handed her the serving of grilled chicken she put it in
her mouth all in one piece. Incongruent target: SAFELY
We summarize by outlining what we would do as counselors and identify the theoretical
approaches on which we are drawing UNCUT
1. I was having a really good time and enjoying the food but I had to leave the picnic because I
had ants in my pants. Congruent target: INSECT
2. I was having a really good time and enjoying the food but I had to leave the picnic because I
had ants in my pants. Incongruent target: NERVES
Thank you everyone for the birthday wishes, I feel very happy and blessed to have so many
amazing people in my life, I really appreciate it. INSECT
1. One topic took up most of the class and the professor told the students there wasn’t time for
questions so to put their hands down. Congruent target: LOWER
2. One topic took up most of the class and the professor told the students there wasn’t time for
questions so to put their hands down. Incongruent target: EASILY
This weekend was very fun because all my friends from out of town came to visit me and we
went out to my favorite restaurant. LOWER
1. Although precautions had been taken, the voice recorder had run out of space and the last
moments of the celebrity interview were off the record. Congruent target: LOST
2. Although precautions had been taken, the voice recorder had run out of space and the last
moments of the celebrity interview were off the record. Incongruent target: COVERT
I have to find a tutor to help me with my math class since math is definitely not my strongest
subject because I get confused. LOST
1. The best way to stop water from coming out of a small pipe is to take off your shoe and put a
sock in it. Congruent target: STUFF
2. The best way to stop water from coming out of a small pipe is to take off your shoe and put a
sock in it. Incongruent target: QUITE
Some people think that getting a Bachelor’s degree will really help them find a higher paying job
and provide some stability for a growing family. STUFF
1. Their argument got out of hand and they began fighting with each other until Pablo got
seriously injured when he got pushed against the clock. Congruent target: WALL
2. Their argument got out of hand and they began fighting with each other until Pablo got
seriously injured when he got pushed against the clock. Incongruent target: AGING
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People who score high on the social scale in general occupational tests usually go into teaching
and education or into counseling psychology and human resources. WALL
1. With all the controversy over processed milk and its negative health effects I have decided to
brew my own almond milk and bottle it up. Congruent target: PITCHER
2. With all the controversy over processed milk and its negative health effects I have decided to
brew my own almond milk and bottle it up. Incongruent target: SUPPRESS
It is interesting how over time students get comfortable with giving presentations and speaking
out loud in classes when at first everyone dreaded the process. PITCHER
1. It was freezing in the old cabin and Matt needed an extra pair of socks when sitting at his desk
because he had cold feet. Congruent target SOCKS
2. It was freezing in the old cabin and Matt needed an extra pair of socks when sitting at his desk
because he had cold feet. Incongruent target: AFRAID
Something that really motivates Clark to continue his architecture and design career and advance
in his job are his two young children and his wife. SOCKS
1. Jason was excited to see the performers this coming Saturday, he had read about their antics
and was thrilled to see them walking a tightrope. Congruent target: ACROBAT
2. Jason was excited to see the performers this coming Saturday, he had read about their antics
and was thrilled to see them walking a tightrope. Incongruent target: MEDIATE
The purpose of the Myers assessment inventory is to identify interest patterns based on
Holland’s’ typology and correlate interest, competencies, and abilities to an occupation
ACROBAT
1. After the ants fell on me, I shook my head and combed it with my fingers but some of them
were hanging by a hair. Congruent target: SUSPEND
2. After the ants fell on me, I shook my head and combed it with my fingers but some of them
were hanging by a hair. Incongruent target: UNSURE
As far as what I saw from an interview with him, I noticed that Jon is a very independent and
resilient person who won’t fail. SUSPEND
1. I was in full panic and did not know what to do when the stray dog angrily grabbed my foot
and started pulling my leg. Congruent target: DRAG
2. I was in full panic and did not know what to do when the stray dog angrily grabbed my foot
and started pulling my leg. Incongruent target: TRICK
After busy weekends traveling I feel very sleepy and tired on Monday mornings but it seems like
everyone feels the same way or worse DRAG
1. The instructions to bake the cake were too complicated and the ingredients were so hard to
find that we were not able to make it. Congruent target CREATE
2. The instructions to bake the cake were too complicated and the ingredients were so hard to
find that we were not able to make it. Incongruent target: ATTEND
The report answers some of the questions most frequently asked about and provides lists of
career options for you to consider as you think about. CREATE
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1. There is no worse feeling after a long stressful school day than to hear all the bad fighting and
screaming my parents do at home. Congruent target: RESIDENCE
2. There is no worse feeling after a long stressful school day than to hear all the bad fighting and
screaming my parents do at home. Incongruent target: RELAXED
The assessment is a guide to educational career planning and although it gives you a profile of
your personality it does not provide fixed choices RESIDENCE
1. He loves strawberries however they give him an allergic reaction so he struggles to keep it out
of his diet but it’s a forbidden fruit. Congruent target: APPLES
2. He loves strawberries however they give him an allergic reaction so he struggles to keep it out
of his diet but it’s a forbidden fruit. Incongruent target: IMMORAL
This measure was developed by John Holland and subsequently has been revised three times, it
is based on extensive research about how people choose careers APPLES
1. To hold the wooden boards I did not want to use thumb tacks or screws as they are not as
resistant and hard as nails. Congruent target: HAMMER
2. To hold the wooden boards I did not want to use thumb tacks or screws as they are not as
resistant and hard as nails. Incongruent target: COPING
The Self-directed search results helps you learn about yourself and your educational and career
choices because it is based upon the theory of different groups. HAMMER
1. My mother did not believe me when I told her that when Robert went to the beach the seagulls
were eating out of his hands. Congruent target: FOOD
2. My mother did not believe me when I told her that when Robert went to the beach the seagulls
were eating out of his hands. Incongruent target: OBEY
People can be loosely classified into six different groups according to their interests and what
they enjoy to do the most whether hobby or occupation. FOOD
1. Jack was so upset that the dog had brought mud into the kitchen he had just mopped that he
cursed and angrily kicked the bucket. Congruent target: WATER
2. Jack was so upset that the dog had brought mud into the kitchen he had just mopped that he
cursed and angrily kicked the bucket. Incongruent target: DIE
People who fall under the category of realistic usually have mechanical and athletic abilities and
like to work outdoors or with tools and with machines. WATER
1. I told everyone that although we should have fun on the lake, no one is allowed to stand up or
they might rock the boat. Congruent target: BALANCE
2. I told everyone that although we should have fun on the lake, no one is allowed to stand up or
they might rock the boat. Incongruent target: ARGUE
The realistic types prefer to work with things more than to interact with people and they are
described as conforming, genuine, hardheaded, honest, and modest. BALANCE
1. Eric has always had a fascination with sunrises so his favorite thing to do is to wake up really
early and begin to see daylight. Congruent target: MORNING
2. Eric has always had a fascination with sunrises so his favorite thing to do is to wake up really
early and begin to see daylight. Incongruent target: ENDING
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The investigative type of people usually has math and science abilities and likes to work alone
and solve problems so an accounting career would fit. MORNING
1. I love shopping online and the best part is the excitement of getting home after work and
finding packages with my purchases at my doorstep. Congruent target: ENTRANCE
2. I love shopping online and the best part is the excitement of getting home after work and
finding packages with my purchases at my doorstep. Incongruent target: BURDEN
Investigative type people generally like to explore and understand things or events, rather than
persuade others or sell them things so they are more analytical. ENTRANCE
1.She was worried about going to the cardiologist because previously they told her she was high
in cholesterol and they found it in her heart.
Congruent target: CARDIOVASCULAR
2.She was worried about going to the cardiologist because previously they told her she was high
in cholesterol and they found it in her heart.
Incongruent target: COMPASSION
Artistic people enjoy creating original work and have good imagination so careers such as
composer, musician, or interior decorator are areas where they mostly excel.
CARDIOVASCULAR
1. The recipe for the fruit tart calls for many ingredients but the most important, because they
give so much flavor, are the apples and oranges. Congruent target: GRAPES
2. The recipe for the fruit tart calls for many ingredients but the most important, because they
give so much flavor, are the apples and oranges. Incongruent target: UNLIKE
People with artistic careers generally like to work with creative ideas and self-expression more
than routines and rules so they are described as very original. GRAPES
1. Katherine was unsure of what she was supposed to do, but her coach told her to grab a glove
and just go play the field. Congruent target: SPORT
2. The recipe for the fruit tart calls for many ingredients but the most important, because they
give so much flavor, are the apples and oranges. Incongruent target: UNLIKE
People with artistic careers generally like to work with creative ideas and self-expression more
than routines and rules so they are described as very original. GRAPES
1.
Katherine was unsure of what she was supposed to do, but her coach told her to grab a
glove and just go play the field. Congruent target: SPORT
2. Katherine was unsure of what she was supposed to do, but her coach told her to grab a glove
and just go play the field. Incongruent target: SEX
Social people like to be around other people and are interested in how people get along and like
to help other people with their problems SPORT
1. Glenn was playing with his classmates during recess and when the bell rang he ran back to the
classroom and noticed he lost his marbles. Congruent target: MISPLACE
2. Glenn was playing with his classmates during recess and when the bell rang he ran back to the
classroom and noticed he lost his marbles. Incongruent target: INSANE
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Enterprising people usually have leadership skills and public speaking abilities and are mostly
interested in money and politics so they like jobs like business managers
. MISPLACE
1. The deck hands ran out of wood for the boiler and the crew sat in the water because the boat
had run out of steam. Congruent target: ENGINE
2. The deck hands ran out of wood for the boiler and the crew sat in the water because the boat
had run out of steam. Incongruent target: FATIGUE
Jobs in enterprising consist mostly of persuading and directing others rather than working on
scientific and complicated topics such as research or physics and science. ENGINE
1. My friends were playing with these new radio controlled cars which can stick to any surface
and tested them by driving them up the wall. Congruent target: FENCE
2. My friends were playing with these new radio controlled cars which can stick to any surface
and tested them by driving them up the wall. Incongruent target: ANNOY
Conventional people like to work indoors and to neatly organize things so jobs such as
bookkeeper, financial analyst, or secretary are good careers to consider. FENCE
1. I was so mad at my brother that I decided to destroy his favorite DVD, but instead of breaking
it in half I only had to scratch the surface. Congruent target: SCRAPE
2. I was so mad at my brother that I decided to destroy his favorite DVD, but instead of breaking
it in half I only had to scratch the surface. Incongruent target: EXAMINE
Some people like to follow orderly routines and meet clear standards, they avoid work that does
not have clear direction and has to be self-interpreted. SCRAPE
1. Hannibal double checked the pocket of his suit for the serrated knife and quietly snuck up on
Dexter, he was ready to make a killing. Congruent target: MURDER
2. Hannibal double checked the pocket of his suit for the serrated knife and quietly snuck up on
Dexter, he was ready to make a killing. Incongruent target: INCOME
A six-sided figure called a hexagon is used to show the similarities and differences among the six
types of personalities shown in the career assessment. MURDER
1. Nelson was born without being able to see and when hearing a sound he would move his head
as well as turn a blind eye. Congruent target: MOVE
2. Nelson was born without being able to see and when hearing a sound he would move his head
as well as turn a blind eye. Incongruent target: IGNORE
If you are a social type, you will probably like a social environment most because social jobs
require activities, abilities and values that you prefer. MOVE
1. We went to the store and bought a stove for our new apartment but it wouldn’t fit in our car to
drive it home. Congruent target TRANSPORT
2. We went to the store and bought a stove for our new apartment but it wouldn’t fit in our car to
drive it home. Incongruent target: UNDERSTAND
Remember, every person is different and interpretive reports vary in the number of possibilities
printed so it is good to be careful of individual differences. TRANSPORT

139
1. After the structure suddenly collapsed, inquiries were made into the possible reasons why and
it was concluded to be due to water under the bridge. Congruent target: H20
2.After the structure suddenly collapsed, inquiries were made into the possible reasons why and
it was concluded to be due to water under the bridge. Incongruent target: FORGIVE
Austin has the largest bat community in Texas so we went to go watch them and noticed they
always turn left when exiting the cave. H20
1. The guy at the gym was such a rascal because he was always hitting guys around, poking
girls’ eyes and even knocking some heads together. Congruent target: THUMP
2. The guy at the gym was such a rascal because he was always hitting guys around, poking
girls’ eyes and even knocking some heads together. Incongruent target: SCOLD
Hummingbirds have many qualities but a unique one to them is that they are the only animal that
can fly backwards which is so amazing. THUMP
1. At the restaurant the head chef warned us not to toss the eggs because with so many orders the
pan can fly off the handle. Congruent target:GLIDE
2. At the restaurant the head chef warned us not to toss the eggs because with so many orders the
pan can fly off the handle. Incongruent target: TEMPER
The spitting spider doesn’t wait for insects to get caught in its web, it spits out sticky strings that
capture the prey where it stands. GLIDE
1.While on his afternoon walk through the grassy meadow, Christopher could see several small
furry animals near the oak tree going down the rabbit hole.
Congruent target: HOME
2.
While on his afternoon walk through the grassy meadow, Christopher could see several
small furry animals near the oak tree going down the rabbit hole.
Incongruent target: CONFUSE
Since octopuses have no bones their bodies are incredibly flexible and they can slither through
very small openings not so much bigger than their eyeballs. HOME
1. Cody loves the medieval era so it was a treat going to the museums where they had everything
from swords to prisoner’s ball and chain. Congruent target: METAL
2. Cody loves the medieval era, so it was a treat going to the museums where they had
everything from swords to prisoner’s ball and chain. Incongruent target: BURDEN
Very surprisingly, the hippopotamus is considered to be the most dangerous animal in Africa,
actually Hippos kill more humans annually than lions, crocodiles, or snakes. METAL
1. As an artist I like to express myself in many ways and with different colors but my signature
work is that with black and blue. Congruent target: TINT
2. As an artist I like to express myself in many ways and with different colors but my signature
work is that with black and blue. Incongruent target: HURT
Angela is a middle child who has self esteem issues because she does not believe she can pass
the teachers entrance exam to the education school TINT
1. I began to regret giving my brother that little instrument for his birthday, he would run around
the house all day and blow the whistle. Congruent target: SOUND
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2. I began to regret giving my brother that little instrument for his birthday, he would run around
the house all day and blow the whistle. Incongruent target: REPORT
Dr. Gregor was very surprised with the test results from Maria’s exam because she showed no
interest in any of the general areas of work SOUND
1. I was at the bottom of the well and unable to climb out, so I yelled to my partner to quickly
drop me a line. Congruent target: ROPE
2. I was at the bottom of the well and unable to climb out, so I yelled to my partner to quickly
drop me a line. Incongruent target: WRITE
Doris is a very determined young girl who even though she comes from a low socio-economic
status she is determined to reach her law school goals. ROPE
1. He could not help laughing when he saw the gymnast twisting all her limbs in and out
especially when she put her hand to mouth. Congruent target: BODY
2. He could not help laughing when he saw the gymnast twisting all her limbs in and out
especially when she put her hand to mouth. Incongruent target: POOR
Every summer Martha goes to California to visit her cousins and they like to go to the beach and
lay out in the hot sun. BODY
1. That grill is old and rusty and it tends to malfunction so just when you thought you had put the
fire out it flares up. Congruent target SMOKE
2. That grill is old and rusty and it tends to malfunction so just when you thought you had put the
fire out it flares up. Incongruent target: ILLNESS
During spring break my family likes to go skiing in Colorado to get away from the hot sun and
enjoy the cold snowy mountain weather. SMOKE
1. Once he painted the pumpkins with the pastel colors for the fall festival, he looked for a
special spot to leave them high and dry. Congruent target: PLACEMENT
2. Once he painted the pumpkins with the pastel colors for the fall festival, he looked for a
special spot to leave them high and dry. Incongruent target: HELPLESS
My dream is to live in Paris and go have picnics under the Eiffel tower with some red wine and
good fluffy French pastries. PLACEMENT
1. The car race on Saturday was awful as the thermometer marked straight 118 degrees all day
making all the spectators feel in a dead heat. Congruent target: COLD
2. The car race on Saturday was awful as the thermometer marked straight 118 degrees all day
making all the spectators feel in a dead heat. Incongruent target: TIE
Miguel always thought he wanted to be a doctor but during the first year of college he quickly
realized his love for art and design. COLD
1. It was so dark in the cave, but he had prepared the night before and was prepared to light the
way and carry the torch. Congruent target: LIGHT
2. It was so dark in the cave, but he had prepared the night before and was prepared to light the
way and carry the torch. Incongruent target: LOVE
College is a time to find the careers that you might want to do for the rest of your life so make
sure to explore LIGHT
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1. I was trying to get Fido up to play fetch with him but after no response I just resolved to let the
sleeping dog lie. Congruent target: WAKE
2. I was trying to get Fido up to play fetch with him but after no response I just resolved to let the
sleeping dog lie Incongruent target: DODGE
I always though working with children would be fun and entertaining but when I started working
there I soon realized it was stressful and tiring. WAKE
1. The cowboy wanted to show his boss the thing he found at a flea market and so he asked his
assistant to pass the hat. Congruent target: SOMBRERO
2. The cowboy wanted to show his boss the thing he found at a flea market and so he asked his
assistant to pass the hat. Incongruent target: COLLECT
Lola says she hates routine jobs and that is the reason she left her job at the mall but she ended
up as a secretary SOMBRERO
1. After sweeping the front yard, Susan saw a bunch of big tarantulas and cockroaches and could
not help to drop and jump over the broom. Congruent target: LEAP
2. After sweeping the front yard Susan saw a bunch of big tarantulas and cockroaches and could
not help to drop and jump over the broom. Incongruent target: MARRY
The assessment evolved from Davis and Martin’s research on how to help people find their
vocation in an environment they will enjoy for the rest of their lives LEAP
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